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William  Edward  McGuire,  M.D. 

BY  BEVERLEY  R.  TUCKER,  M.D., 

RICHMOND,  VA. 

The  medical  profession  of  Virginia  feels,  as  the  American  Therapeutic 
Society  undoubtedly  does,  a  sense  of  personal  loss  in  the  death  of  Dr.  William 
Edward  McGuire,  which  occurred  in  Richmond,  Va.,  on  October  6,  1921. 

Dr.  McGuire  came  from  a  long  line  of  distinguished  American  ancestors 
who  in  turn  were  descended  from  a  prominent  and  virile  clan,  the  McGuires 
of  central  Ireland.  Dr.  McGuire  was  bom  in  Berryville,  Clark  County,  Va., 
in  i860  and  was  a  cousin  and  brother-in-law  of  our  fellow  member,  Dr.  Stuart 
McGuire.  He  attended  school  in  Berryville  and  in  1886  graduated  in  medicine 
at  the  University  of  Virginia.  After  his  graduation  and  the  completion  of 
some  postgraduate  work  he  began  the  practice  of  medicine  in  Richmond  and 
remained  there  until  his  death.  He  occupied  the  chair  of  gynecology,  then 
that  of  clinical  medicine  at  the  University  College  of  Medicine,  and  later  the 
chair  of  clinical  medicine  at  the  Medical  College  of  Virginia.  He  had  various 
positions  of  trust  and  was  at  one  time  president  of  the  Richmond  Academy  of 
Medicine.  He  was  also  a  member  of  the  State  Board  of  Health  of  Virginia, 
a  volunteer  in  the  medical  service  of  the  U.  S.  A.,  a  Fellow  in  the  American 
College  of  Physicians,  a  member  of  the  International  Gastroenterological 
Association,  the  American  Therapeutic  Society,  and  of  many  smaller  societies. 

Early  in  his  professional  career  Dr.  McGuire  practised  both  surgery  and 
general  medicine,  and  it  was  said  of  him  that  he  was  "an  old  fashioned  family 
doctor  with  the  methods  of  a  modern  physician."  In  the  later  years  of  his 
life,  though  he  never  entirely  gave  up  his  family  practice,  he  became  noted 
as  an  internist  and  diagnostician. 

It  was  said  of  him  at  the  time  of  his  death,  by  the  editor  of  one  of  the 
Richmond  newspapers,  that  "no  man  in  his  generation  had  been  more  loved 
in  Richmond  than  Dr.  Edward  McGuire.  Endowed  with  the  gift  of  medical 
perception  which  often  amounted  to  pure  intuition.  Dr.  McGuire  never 
trusted  to  mere  natural  ability.  The  easy  course  was  never  the  course  that 
appealed  to  him.  In  the  midst  of  an  enormous  and  exacting  practice  he  took 
time  to  keep  abreast  of  the  modern  developments  in  the  field  of  medicine. 
All  the  amazing  growth  of  technic  Dr.  McGuire  made  tributary  to  his  practice, 
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and  to  science  he  added  experience,  so  that,  with  his  medical  gifts  and  his  wide 
opportunity  he  made  of  the  new  knowledge  a  hand  maiden  and  not  a  tyrant. 
It  was  his  loyalty  to  his  patients  that  gave  him  among  physicians  a  distinctive 
title — he  was  not  Dr.  McGuire  to  Richmond ;  he  was  Dr.  Ned." 

It  is  to  his  personality  and  character  that  I  especially  desire  to  pay  tribute. 
I  only  wish  that  mine  was  the  power  to  pay  it  adequately.  Many  men  have 
been  successful  practitioners  and  scientific  physicians  but  he  had  added  to  these 
qualities  a  character  which  was  a  tower  of  strength  and  a  personality  which 
made  him  genuinely  and  generally  beloved.  Dr.  McGuire  lived  through  a 
period  when  professional  antagonism  and  animosities  were  the  order  of  the 
day,  but  through  it  all  he  maintained  the  admiration  and  respect  of  all  factions. 
In  all  things  he  was  a  man  of  sound  judgment,  deliberate  action,  clear  con- 
ception, conscientiousness  and  moral  courage.  He  was  broadminded  and 
benevolent  and  his  criticisms  were  without  malice.  His  service  to  his  pro- 
fession and  his  patients  was  untiring  and  his  knowledge  was  wide  but  at  the 
same  time  accurate. 

At  the  age  of  sixty-one  he  came  to  the  end  of  his  life,  a  life  full  of  rich 
experience  but  cut  short  by  his  unsparing  sacrifice  to  work.  For  years  he  had 
a  kidney  condition  which  was  at  times  very  painful  and  which  he  knew  was 
incurable,  but  he  never  complained  and  he  never  gave  up.  I  am  glad  that 
I  had  the  privilege  of  knowing  "Dr.  Ned"  and  that  the  members  of  this  society 
had  the  privilege  of  knowing  him.  He  was  a  gentleman  of  the  old  school 
who  greeted  us  with  kindness  and  a  courtesy,  whose  words  could  be  depended 
upon,  whose  opinion,  though  valuable  and  modern,  and  backed  by  experience, 
was  never  egotistical  or  obtrusive,  and  we  think  of  him  as  a  man  whose 
example  we  should  like  to  emulate. 

212  West  Franklin  Street. 
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EDUCATIONAL  METHODS  OF  THE  VARIOUS  SCHOOLS  OF 
MEDICINE  AND  THE  TREATMENT  OF  DISEASE.* 

BY  JAMES  M.  ANDERS,  M.D.,  L.L.D. 

The  political  philosopher  rig^htly  assumes  that  good  government  remains 
the  greatest  of  human  blessings.  Aristotle  observes  that  all  settled  states 
embody  an  aspiration  to  live  well.  That  the  progress  and  well-being  of  a 
nation  depends  largely  upon  the  character  of  its  medical  service  and  its  sani- 
tary status  or  health  rate,  is  now  generally  appreciated.  It  is.  therefore, 
gratifying  to  note  that  at  no  previous  stage  of  human  history  has  the  medical 
profession  played  such  a  leading  role  in  the  affairs  of  community  and  state 
as  at  the  present  day. 

In  America,  the  modern  physician  has  become  a  more  useful  social  being 
than  at  any  point  in  the  nation's  history.  In  a  democracy  like  ours,  however, 
the  danger  that  the  pendulum,  which  is  never  at  rest,  may  swing  too  far  in 
the  direction  of  socializing  medicine,  is  obvious. 

Analysis  of  the  past  half  century  with  all  of  its  marvelous  advances  in  the 
medical  and  cognate  sciences,  shows  that  the  record  of  the  profession  of 
America  for  this  period  is,  in  certain  particulars,  more  or  less  pathetic.  It 
would  appear  to  bear  some,  at  least,  of  the  seeds  of  its  own  undoing,  as  will 
appear  obvious  hereafter.  Progressive  members  of  our  profession  naturally 
welcome  the  trend  of  recent  medicine  toward  greater  participation  in  practi- 
cal community  affairs  a^id  the  correlation  of  the  modern  humanities;  they 
likewise  warmly  welcome  the  material  elevation  of  educational  standards  in 
our  medical  schools.  On  the  other  hand,  the  modem  program  still  presents 
defects,  both  from  the  viewpoint  of  medical  education  and  of  the  public  needs 
in  relation  to  the  character  of  medical  service  rendered. 

The  literature  on  the  problems  of  medical  education  is  extensive  and  the 
testimony,  as  would  be  expected,  is  not  all  in  one  direction.  On  account  of 
the  leading  importance  of  the  subject,  one  may  be  pardoned  for  participating 
in  its  discussion  with  the  hope  of  helping  to  decide  policy  and  crystallize 
public  opinion.  Fortunately,  as  already  stated,  co-operation  between  the  medi- 
cal profession  and  the  public  is  growing  steadily  closer  chiefly  through  the 
efforts  of  professional  organizations,  local  and  federal  health  agencies  and 
civic  associations.  Movements  for  the  education  of  the  public  in  hygienic  liv- 
ing has  been  and  are  in  progress  but  there  has  been  formulated  and  put  into 
operation  proper  plans  for  the'pUTpose  of  enlightening  the  people  in  the  fuller 
and  saner  use  of  medical  art  and  science  for  the  treatment  of  disease. 
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12  JAMES    M.    ANDERS      • 

The  primary  purpose  of  this  address,  however,  is  the  protection  of  the 
public  against  the  ill  consequences,  which  grow  out  of  the  wide  divergence 
among  our  schools  of  medicine,  with  respect  to  standards  of  educational  re- 
quirements and  facilities  for  teaching.  The  time  is  at  hand  when  efforts 
should  be  made  to  eflfect  uniformity  in  the  teaching  of  the  scientific  branches 
of  medicine,  more  especially  anatomy,  physiology,  chemistry,  pathology  and 
diagnosis,  both  in  irregular  and  regular  schools  of  medicine,  since  a  knowl- 
edge of  these  subjects  is  indispensably  necessary  as  a  background  for  any 
rational  system  of  treatment.  If  this  were  accomplished  a  certain,  definite 
standard  considerably  higher  than  that  which  obtains  at  present  in  some  so- 
called  schools  of  physiotheraphy  would  be  reached.  Again,  the  subjects  be- 
fore mentioned  cannot  be  learned,  as  is  true  of  many  others,  in  the  school  of 
experience,  after  graduation. 

To  simply  let  the  light  of  publicity  play  over  the  present  educational 
system  as  it  affects  a  most  vital  portion  of  the  training  necessary  to  make 
competent  healers  of  human  ills  cannot  be  justly  criticized.  Surely,  if  credible 
testimony  to  show  that  in  certain  irregular  schools  preparation  for  the  suc- 
cessful handling  of  the  diseases  to  which  man  is  liable,  is  inadequate  in 
important  particulars,  a  strong  moral  sentiment  in  favor  of  bringing  about 
the  reform  proposed  should  be  easily  possible. 

A  review  of  the  present  situation  given  below,  will  convince  the  most 
skeptical  that  the  requirements  of  the  r^^lar  schools  of  medicine,  in  which 
we  include  homeopathy  and  eclecticism,  demand  that  the  student  shall  be 
properly  trained  in  the  scientific  subjects  mentioned  above,  while  those  of  the 
drugless  cults,  e.g.  osteopathy  and  chiropractic,  demand  far  too  little  instruc- 
tion in  these  subjects  by  comparison. 

It  might  be  found  to  be  feasible  to  combine  the  institutional  interests  for 
the  training  of  all  medical  students  in  the  scientific  branches  enumerated 
above ;  this  would  tend  to  eliminate  duplication  of  effort ;  but  more  than  this 
it  would  insure  to  the  public  service  founded  uf>on  knowledge  that  is  essential 
to  the  pursuit  of  any  form  of  practical  study  and  treatment  of  disease.  It 
seems  to  me  the  state  should  accept  this  dictum,  and  nothing  less,  in  the 
interests  of  the  general  public. 

The  writer  feels  strongly  that  if  a  course,  the  equivalent  oi  the  first  two 
years  in  a  regular  medical  school,  in  these  basal  sciences,  including  diagnosis, 
were  required  of  the  students  of  all  medical  sects,  the  folly  of  attempting  to 
treat  every  form  of  illness  by  physiotherapy,  having  but  a  limited  field  of  use- 
fulness, would  be  universally  appreciated  by  students.  Obviously,  unity  of 
training  in  these  subjects  would  deter  many  from  taking  up  the  various  cults 
and  isms  now  in  vogue.  The  student  would  learn  to  recognize  the  importance 
of  co-ordination  and  co-operation  of  the  clinical  and  pathological  phases  of 
medicine ;  in  short,  their  interdependence. 
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The  triumphs  of  the  laboratory,  without  which  the  modem  clinical  worker 
could  not  attain  his  aims,  are  to  a  great  extent,  ignored  by  the  osteopath  and 
the  practitioners  of  other  irregular  cults.  The  laity  should  be  informed  of 
this  fact  and  also  that  a  diagnosis  rarely  rests  secure  upon  either  the  clinical 
or  pathological  findings  alone,  but  upon  a  complete  composite  picture  of  these 
jointly.  At  all  events,  the  laboratory  is  often  an  aid  in  the  search  for  the 
seat  of  diseases,  which,  be  it  recollected,  may  be  located  anywhere  in  the  body, 
or  may  involve  the  entire  organism,  the  teaching  of  certain  sects  at  variance 
with  this  view  notwithstanding. 

We  can  excuse  the  superstitious  efforts  of  the  native  Turk  who  aims  to 
keep  off  disease  by  tying  beads  of  bright  color  on  the  hair  of  his  children,  but 
it  is  not  so  easy  to  conceive  of  intelligent  men  and  women  seeking  the  pro- 
fessional services  of  members  of  a  cult  who  display  lack  of  knowledge  of 
those  basic  sciences  on  which  rational  medicine  must  rest,  when  afflicted  with 
more  or  less  obscure  and  often  serious  disease.  And  yet  this  is  taking  place 
to  an  extent  daily  that  is  appalling  to  educated  physicians.  Indeed,  it  has 
been  estimated  that  not  less  than  one-third  of  the  population  of  this  country  is 
relying  upon  drugless  cults  and  isms  for  relief  from  human  ills  at  the  present 
day  . 

Time  was,  within  the  quarter  century  last  passed,  when  the  medical  colleges 
of  this  country  were  not  of  a  quality  to  justify  a  feeling  of  exultation.  Since 
then,  however,  undergraduate  medical  education  has  been  standardized  to  a 
point  at  which  it  can  be  said  to  meet  the  needs  of  the  general  public  with 
proper  organization  and  the  application  of  good  business  methods.  This  has 
been  accomplished  in  connection  with  the  regular  schools  of  medicine  largely 
through  the  labors  of  the  Council  on  Medical  Education  of  the  American 
Medical  Association. 

The  fact  that  a  large  portion  of  the  general  public,  however,  is  patronizing 
irregular,  drugless  cults  whose  schools  occupy  a  distinctly  low  position,  the 
system  of  medical  education  as  a  whole  in  this  country  at  present  writing  is 
but  little  more  satisfactory  than  it  was  a  couple  of  decades  ago. 

As  stated  elsewhere,  "Without  doubt,  the  regular  schools  of  medicine  have 
a  just  and  decided  claim  to  public  recognition,  and  it  is  the  clear  duty  of  this 
Association  to  impress  the  public  mind  with  the  fact  that  the  differences  in 
educational  standards  between  regular  and  irregular  schools  of  medicine  is 
an  injustice  to  the  body  politic,  which  the  people  themselves  must  recog^nze 
and  then  correct."^ 

In  this  era  of  social  reconstruction,  the  medical  profession  is  called  upon 
to  bear  no  small  part  in  the  work  of  plotting  the  new  chart.  What  history 
will  record  it  did  in  this  relationship  depends  upon  leadership  and  character  of 
citizenship.  That  distinguished  statesman  and  far-seeing  member  of  the 
medical  profession,  Sir  Auckland  Geddes^,  in  speaking  of  its  civic  side, 
laments  the  fact,  shown  by  bitter  experience,  that  doctors  do  not,  as  they 
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should,  all  see  "a  little  further  and  a  little  more  clearly  than  the  lay  world  in 
the  direction  in  which  the  emotion  of  human  betterment  is  driving  us,  those 
now  middle-aged  might  live  to  rejoice  at  the  recognition  of  medical  science 
as  the  main  basis  of  political  action,  for  all  political  action  aims,  nominally,  at 
least,  to  secure  the  health  and  well-being  of  the  people."  The  preparation 
for  this  task  involves  not  only  mature  citizenship  on  the  part  of  physicians,  but 
also  the  cultivation  of  the  true  scientific  spirit. 

It  is  to  be  deplored,  therefore,  tliat  there  are  so  many  irregular  practi- 
tioners whose  training  and  professional  work  are  not  in  relation  either  with 
the  fundamental  scientific  branches  of  medicine  or  that  scientific  spirit  so 
necessary  in  the  clinical  study  of  disease.  Investing,  as  they  do,  their  practice 
with  awe,  and  daily  committing  flagrant  impositions  on  the  fear  of  human 
sufferers,  the  practitioners  of  the  various,  newer,  cults  are  now  menacing 
the  very  existence,  progress  and  development  of  sane,  rational,  scientific 
medicine. 

It  seems  to  me,  that  a  real  peril  to  legitimate  medicine  lies  in  the  mass  of 
people  who  patronize  the  pretenders  engaged  in  these  fundamentally  defective 
practices,  which  should  be  displaced.  Those  who  practice  these  cults  enjoy 
special  advantages  and  privileges  by  holding  sufficient  political  power — an 
instance  of  class  legislation,  which  should  not  be  permitted  in  any  well- 
regulated  social  organization.  Again,  to  have  permitted  these  irregular 
schools  to  establish  themselves  at  a  time  when  our  regular  medical  schools, 
almost  without  exception,  recognized  the  importance  of  and  effected  a  vital 
union  with  universities,  is  cause  for  the  keenest  regret. 

It  seems  to  me  that  in  every  possible  way  there  should  be  public  insistence 
on  what  it  means  to  submit  disease  processes  to  men  and  women  inadequately 
trained  in  physical  diagnosis,  laboratory  methods  and  the  scientific  branches  of 
medicine.  There  are  mournful  examples  on  every  hand  of  those  who  over- 
value the  advantages  of  physiotherapy  by  such  healers.  As  the  result  they  find 
themselves  in  a  worse  plight  than  before,  not  to  speak  of  serious  disasters, 
which  are  not  rare. 

Without  doubt,  if  the  accomplishment  of  the  training  in  laboratory  methods 
and  fundamental  sciences  could  be  unified  for  all  schools,  regular  and  irreg- 
ular, it  would  mean  much  for  the  progress  of  American  civilization.  We 
might  then  look  forward  with  bright  confidence  to  the  early  disappearance  of 
certain  sects  which  have  come  into  vogue,  each  with  a  little  virtue  behind  it, 
but  which  can  never,  as  has  been  claimed,  open  the  approach  to  the  treatment 
of  all  forms  of  illness.  The  plan  herein  advocated,  embraces  the  thought  that 
students  from  all  schools  would  be  required  to  qualify,  by  passing  a  single 
state  board  of  examiners,  for  the  study  of  the  practical  aspects  of  medicine, 
including  treatment. 

Obviously,  such  a  modification  of  the  medical  educational  processes  as  pro- 
posed above,  can  only  come  in  response  to  a  popular  demand;  only  if  the 


EDUCATIONAL  METHODS  IN  TREATMENT  OF  DISEASE  1 5 

people  get  behind  it.  Meanwhile,  time  must  be  given  for  the  development  and 
crystallization  of  public  opinion  under  the  tactful  and  systematic  efforts  of 
those  who  see  the  necessity  for  the  change  advocated  and  share  an  active 
desire  to  bring  it  about. 

It  is  always  difficult  to  break  down  the  barriers  of  custom,  and  it  would  be 
manifestly  foolish  to  doom  the  result  of  our  efforts  to  failure  by  merely  giving 
expression  to  a  few  idealistic  phrases.  The  present  status  of  marked  inequal- 
ity in  the  requirements  of  different  schools  of  practice,  more  particularly  so 
far  as  the  scientific  branches  are  concerned,  must  be  analyzed  and  repeatedly 
presented  in  detail  to  the  public  mind.  This  is  the  plan  to  be  pursued  no 
matter  how  slow  and  tortuous  our  steps  in  progress  toward  the  goal  that  it 
is  so  desirable  to  achieve. 

One  of  the  most  important  things  in  this  connection  is  the  enlistment  of 
all  American  medical  organizations  in  a  combined  effort  to  establish  uniform- 
ity of  standards  with  regard  to  instruction  in  the  scientific  branches  of 
medicine.  In  view  of  the  importance  of  this  question,  it  is  here  proposed  that 
the  American  Therapeutic  Society  appoint  a  special  committee  with  the  object 
of  seeking  the  co-operation  of  similar  committees  of  other  medical  associa- 
tions in  the  proper  solution  of  this  important  problem.  A  moment's  reflection 
will  convince  the  members  of  these  bodies  that  this  is  one  of  the  ills  of  the 
healing  art  crying  loudest  to  be  cured,  so  that  their  active  co-operation  from 
the  viewpoint  of  the  highest  motive  should  be  easily  obtainable. 

The  claim  cannot  be  made  that  the  change  proposed  in  medical  education  is 
at  variance  with  accepted  dicta,  hence  smacks  of  radicalism,  and  is  to  be 
attacked  as  being  intellectually  dishonest  or  self -exploiting.  Again,  it  is 
not  an  instance  in  which  an  effort  is  being  made  to  stigmatize  the  inferiority 
of  those  who  may  in  their  ignorance  honestly  differ  from  the  viewpoints  of 
the  regular  profession;  but  of  a  desire  to  render  a  real  public  service — ^an 
ideal  to  which  the  organized  medical  profession  as  a  whole  has  ever  been 
committed. 

As  stated  in  a  recent  address  by  Dr.  John  B.  Deaver,  "We  ask  only  that 
the  individuals  practicing  these  cults  and  'pathies'  become  so  sensible  of  their 
responsibilities  as  to  acquire  an  education  similar  in  breadth  and  training  to 
that  which  after  long  ages,  the  medical  profession  deems  prerequisite  to  the 
treatment  of  disease."-'*  To  a  great  extent  at  least,  it  must  be  confessed,  for 
the  faults  of  the  present  status  of  the  healing  art,  the  regular  profession  is  to 
be  held  responsible.  For  example,  massage,  which  had  been  neglected  by 
physicians  as  a  rule  for  more  than  a  score  of  years,  became  superseded  by 
osteopathy,  which  is  now  one  of  the  leading  and  most  popular  drugless  cults. 

Unfortunately,  the  form  of  physiotherapy,  masquerading  under  the  name 
of  osteopathy,  pretends  to  be  a  "system  of  medicine  supplanting  all  internal 
medication  and  as  such  is  teaching  its  patrons  false  doctrines  and  systemati- 
cally estranging  them  from  the  broad  principles  of  medicine,"   (G.  Edgar 
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Dean).*  This  regrettable  situation  from  the  viewpoint  of  the  public  interests, 
gave  birth  later  to  other  mongrels,  e.  g.,  chiropractors  and  "neuropaths." 
Osteopathy  is  founded  upon  the  idea  that  "all  diseases  are  caused  by  either  an 
interference  of  the  blood  or  nerve  supply,  or  both."  To  quote  further :  "An 
excess  or  lack  of  acids,  a  nervous  irritation  (nervous  dyspepsia),  a  lack  of 
tonicity  (prolapsed  stomach),  ulceration  and  many  other  conditions  may  be 
traced  to  this  little  deflection  of  the  vertebrae  from  its  natural  position.  What 
more  rational  treatment  could  there  be  than  to  have  the  position  of  the 
vertebrae  corrected,  the  nerve  forces  released,  the  blood  supply  made  normal 
and  the  chemical  laboratory  permitted  to  do  its  perfect  work  ?"^ 

It  is  worthy  of  note,  as  an  example  of  imposition  on  the  fear  of  patients, 
that  whilst  the  osteopath  detects  a  dislocated  vertebra  in  all  subjects  presenting 
themselves  for  treatment,  the  chiropractor  almost  regularly  finds  that  two  are 
displaced  and  need  to  be  readjusted.  It  would  seem  therefore  that  the  assign- 
ment of  massage  to  a  rank  far  below  its  merits  by  the  regular  profession,  gave 
opportunity  for  exploiting  it  in  a  modified  form  as  a  "cure  all,"  under  new 
and  unfortunate  names. 

An  added  reason  why  irregular  cults  flourish  is  contained  in  a  state- 
ment issued  by  the  Medical  Society  of  the  county  of  New  York,  to-wit: 
"Chiropractic  publicity  has  been  built  upon  the  ruins  of  the  public's  shattered 
faith  in  patent  medicine.  The  chiropractor  realizes  that  the  public  seeks  a 
simple  explanation  of  the  cause  for  disease  and  approaches  the  public's  im- 
patience with  intricate  scientific  explanations  that  are  beyond  the  ordinary 
man's  understanding."  Public  opinion  with  respect  to  the  school  of  osteopathy, 
and  the  same  is  even  more  strikingly  true  of  that  of  chiropractic,  has  been 
deliberately  and  consistently  deceived  and  corrupted  through  propaganda  not 
only  in  the  press  but  also  through  personal  discussion  by  their  devotees. 

There  is  another  defect  in  the  regular  medical  service  of  the  country  to 
which  the  organized  profession  has  not  been  fully  awake.  Not  only  has 
there  been  a  falling  oflF  in  the  numerical  strength  of  the  general  practitioner, 
more  particularly  in  the  rural  districts  of  this  country,  but  he  has  found  him- 
self handicapped  by  a  lack  of  instruments  of  precision  and  out  of  touch  with 
modern  laboratory  methods,  and  as  a  consequence  has  been  rendering  a 
superficial  and  often  an  inferior  medical  service. 

This  unfortunate  process  of  retrogression  naturally  has  affected,  more 
especially  practitioners  who  received  their  training  two  decades  ago  and  up- 
ward, while  those  who  have  entered  the  profession  more  recently,  realizing 
the  fate  of  their  senior  confreres,  have  been  loath  to  enter  this  field  of  practice. 
The  regular  profession  is  confronted  by  the  problem  of  establishing  a  more 
efficient  medical  service,  more  particularly,  for  that  large  element  of  the  popu- 
lation which  lies  between  the  rich  and  the  poor, — ^the  great  mass  ministered 
to  by  the  general  practitioner." 
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Doubtless  those  who  practice  irregular  cults  derive  their  chief  support 
from  the  large  middle  class  of  society ;  they  are  persons  who  are  self-support- 
ing and  walling  to  pay,  but  cannot  afford  the  charges  made  by  a  group  of 
skilled  specialists.  It  has  been  claimed  that  this  defect  is  met  by  the  advent  of 
the  small  commimity  hospital  with  its  weU-equipped  laboratory. 

In  my  view,  a  more  effective  remedy  is  the  diagnostic  or  group  pay  clinic, 
rightly  organized  and  conducted.  The  question  of  the  abuse  of  these  institu- 
tions by  private  aggregations  of  physicians,  does  not  concern  the  present 
discussion.  In  order  to  avoid  misuse,  however,  diagnostic  or  group  clinics, 
should  be  created  so  far  as  possible  only  in  connection  with  established 
hospitals  and  dispensary  services.  Again,  their  function  includes  the  treat- 
ment of  disease, — a  phase  of  activity  which  is  too  often  overlooked. 

Uniformity  of  teaching  in  the  fundamental  subjects  should  be  one  of  the 
guiding  principles  of  all  medical  education.  The  medical  practitioner  is  poor 
at  diagnosis  and  treatment  if  he  be  deficient  in  physiology  and  physiologic 
chemistry  and  cannot  interpret  correctly  scientific  results  from  the  clinical  or 
pathologic  laboratory.  And  no  matter  how  skillful  in  manipulation  the  osteo- 
path may  be,  he  is  a  pure  empiric,  feeble  in  clinical  medicine,  physiology  and 
pathology — ^three  branches  which  must  be  mastered  to  an  appreciable  extent 
and  co-ordinated  in  the  prosecution  of  the  work  of  any  practitioner. 

It  is  justifiable  to  assume  that  if  the  public  were  fully  informed  on  the 
problem  of  choosing  a  proper  medical  adviser,  acute  diseases  in  particular 
would  not  be  committed  to  the  care  of  the  osteopath  or  chiropractor,  as  is  the 
case  to-day,  and  thus  often  allowed  to  develop  until  they  pass  beyond  human 
aid. 

Let  us  next  compare  the  standards  of  the  regular  and  irregular  schools 
so  far  as  they  relate  to  the  basic  scientific  subjects.  In  the  curricula  of  the 
first  medical  schools  two  years  are  devoted  to  these  branches  almost  exclu- 
sively, after  meeting  the  entrance  requirements  which  are  the  first  two  years 
of  a  college  course  or,  as  is  true  of  some  universities,  an  A.B.  degree. 

On  the  other  hand,  a  comprehensive  series  of  facts  showing  the  status 
of  the  requirements  of  irregular,  yet  legally  recognized  schools,  reveals  a 
strange  contrast.  For  example,  entrance  requirement  of  leading  osteopathic 
schools  is  the  equivalent  of  a  standard  four  year  high  school  course.  When, 
as  is  the  case  in  Pennsylvania,  it  is  necessary  to  have  credits  for  one  year's 
work  in  physics,  chemistry  and  biology  in  order  to  obtain  a  qualifying  certifi- 
cate, these  subjects  are  taught  during  the  first  year  of  the  osteopathic  course, 
whereas  the  student  of  the  regular  schools  have  had  collegiate  chemistry  and 
physics  when  they  enter. 

A  glance  at  the  following  table  will  show  by  comparison  the  differences  in 
hours  between  irregular  and  regular  schools  of  medicine,  so  far  as  the  scien- 
tific branches  are  concerned : 
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Subjects 

Irregular 
(Osteopathic,  etc.) 

Regular 

Anatomy 

570  hours 

752  hours 

Physiology 

118      " 

400      " 

Physiologic   Chemistry 

144      " 

284      " 

Pathology 

260      " 

412      " 

Bacteriology 

144      « 

206      " 

Totals 

1,236  hours 

"2,054  hours 

From  what  has  been  presented  it  seems  to  me,  every  fair-minded  person 
will  admit  that  the  state  should  provide  laws  and  regulations  that  would  unify 
the  teaching  of  these  important,  fundamental  branches  of  medicine.  It  should 
be  made  evident  to  the  public  that  the  same  discrepancy  obtains  in  favor  of 
the  Class  A,  regular  schools,  upon  comparison  of  the  curricula  with  regard  to 
opportunities  and  methods,  which  are  fundamentally  vital  to  the  clinical 
branches  or  those  that  enable  the  student  to  arrive  at  a  correct  diagnosis  and 
a  basis  for  appropriate  treatment. 

The  more  urgent  needs  of  these  small  yet  constantly  growing  cults,  how- 
ever, are  competent  teachers  and  well-equipped  laboratories  of  chemistry, 
physiology  and  pathology,  where  students  can  be  helped  to  trace  the  clinical 
manifestations,  early  and  late,  of  diseases,  back  to  their  underlying  causes. 
Says  William  H.  Welch^  in  speaking  of  the  marvelous  activity  and  expansion 
of  the  laboratory  in  recent  times;  "This  remarkable  growth  of  laboratories 
for  the  cultivation  of  the  various  medical  sciences  has  been  at  once  the  cause 
and  the  result  of  the  rapid  progress  of  medicine  in  recent  years." 

The  question  naturally  obtrudes  itself  here.  Shall  the  regular  medical  pro- 
fession longer  tolerate  this  situation  without  so  much  as  a  protest?  What 
greater  service  could  the  medical  profession  render  the  public  than  to  convince 
popular  opinion  that  a  certain  standard  of  scientific  attainment  must  be  insisted 
upon  for  all,  before  the  student  can  proceed  to  the  practical  subjects,  including 
the  cure  and  treatment  of  disease  in  the  school  of  his  choice.  Whilst  this 
would  be  a  large  contract,  it  would  be  found  to  be  practicable,  if  it  were 
possible  to  enlist  the  concerted  action  of  all  medical  organizations,  a  solidified 
force  with  a  definite  propaganda,  and  if  the  American  Medical  Association 
were  to  assume  the  leadership  in  the  movement. 

The  American  Medical  Association  is  entitled  to  speak  with  authority 
because  of  its  great  contribution  to  the  cause  of  medical  education  and  the 
spirit  and  influence  of  its  activities  in  elevating  the  standard  of  qualifications 
of  the  regular  medical  service  of  this  country.  It  seems  to  me,  this  organi- 
zation, reinforced  by  other  national  and  local  societies,  should  be  prompt  in 
bringing  its  power  to  bear  against  the  evils  growing  out  of  the  minimal  require- 
ments in  the  scientific  branches  under  discussion  among  our  irregular  medical 
schools,  and  should  aim  to  eflfect  a  widely  enlightened  public  and  the  needed 
modifications  of  existing  laws  and  regulations. 
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The  American  Therapeutic  Society  could  be  depended  upon  to  assume  a 
large  share  of  the  propaganda  activities  required  and  to  this  Associatiorf  will, 
I  trust,  belong  the  credit  of  launching  the  movement.  Surely,  if  our  legislators 
of  integrity  had  their  minds  directed  toward  the  present  state  of  medical 
education  as  carried  on  by  these  newer  cults,  they  could  be  depended  upon  to 
take  a  determined  stand  against  it. 

Unfairness  to  the  regular  schools  as  to  entrance  and  graduation  require- 
ments ultimately  will  cause  injury  to  the  public  health  interests  of  a  serious 
nature.  Without  doubt,  if  this  fact  were  duly  appreciated,  revision  of  our 
state  laws  governing  medical  licensure,  would  receive  the  endorsement  of  the 
enlightened  element  of  the  laity.  Indeed  it  would  not  be  reasonable  to  suppose 
that  intelligent,  right-thinking  citizens,  whether  professional  or  lay,  could 
rest  in  self-satisfied  contemplation  of  the  situation. 

The  deficient  teaching  of  physiotherapy  in  our  medical  schools  is  a  side 
problem  which  may  be  conveniently  referred  to  here.  Failure  of  teachers 
to  fulfill  their  duty  in  this  respect  has  invited  and  inspired  cults  whose  devotees 
are  using  a  little  technical  knowledge  ostensibly  in  the  interests  of  the  state, 
but  in  reality  to  reap  pecuniary  reward  out  of  them.  How  to  sail  from  this 
rapacious  medical  situation  of  to-day  lies,  in  part  at  least,  it  seems  to  me,  in 
a  pedagogic  reorganization  of  the  teaching  of  therapeutics.  The  student's 
mind  has  been  too  much  conducted  into  wrong  paths  in  the  past,  e.  g.,  into 
that  of  drug  therapy,  leaving  him  blind  to  equally  important  means  to  be  found 
in  the  field  of  physiotherapy,  including  that  most  valuable  measure,  massage. 

In  this  connection,  it  is  pleasing  to  record  a  departure  from  the  old 
classical,  traditional  arrangement  of  subjects  in  text-books  in  the  valuable 
work  entitled  "The  Principles  of  Therapeutics"  by  Thomas  G.  Osborne.  Not 
only  has  he  presented  the  subject  in  a  way  that  must  prove  highly  useful  to 
the  practicing  physician,  but  the  physicial  measures  have  also  been  stressed  to 
a  degree  commensurate  with  their  actual  importance  as  remedial  aids.  It  is 
to  be  hoped  that  our  undergraduate  courses  in  applied  therapeutics  will  be 
similarly  modified  to  meet  the  urgent  necessities  of  the  medical  profession 
in  the  future. 

As  a  Society,  we  should  make  every  effort  to  safeguard  the  interests  of 
the  profession  by  impressing  upon  the  minds  of  those  teaching  pharmacology 
and  therapeutics  in  our  Medical  Schools  that  necessity  for  an  all  round  train- 
ing in  those  subjects  so  as  to  insure  its  complete  availability  for  the  general 
practitioner.  The  American  Therapeutic  Society  can,  also,  if  alive  to  ever 
threatening  dangers,  in  this  manner  become  ultimately  the  protector  of  the 
public.  It  is  necessary,  however,  that  we  realize  our  responsibilities  and 
appreciate  our  power  when  exerted  individually  and  collectively  to  the  fullest 
extent,  in  a  matter  in  which  the  public  is  so  vitally  concerned.  Surely,  the 
present  situation  aflfords  an  exceptionally  good  opportunity  to  institute  a 
movement  in  the  direction  of  improved  methods  of  teaching  the  treatment 
of  disease. 
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The  report  of  the  Committee,  appointed  one  year  ago  on  a  plan  for  teach- 
ing therapeutics  will  be,  I  trust,  adopted  by  this  Society  at  the  present  session 
and  a  copy  sent  to  the  proper  authorities  of  every  medical  school  in  the 
Country.  The  curriculum  presented  by  this  committee  of  the  whole  member- 
ship and  of  which  Dr.  O.  T.  Osborne  is  the  Chairman,  sets  forth  a  curriculum 
for  the  teaching  of  the  large  and  important  subject  of  the  treatment  and 
management  of  disease,  which  embraces  all  useful  measures.  The  American 
Therapeutic  Society  should  realize  that  in  supporting  the  report  of  the  corn- 
mittee,  it  will  be  sustaining  broad  ideals  and  insuring  the  dawn  of  a  new  day 
in  the  teaching  of  therapeutics. 

Another  function  of  this  Society,  that  of  elevating  and  improving  the 
science  and  art  of  pharmacy,  as  well  as  maintaining  a  standard  of  professional 
ethics  and  honesty  among  pharmacists,  is  one  meriting  our  serious  considera- 
tion. Thanks  to  the  persistent  and  well-directed  efforts  of  Francis  E.  Stewart, 
our  knowledge  of  the  meaning  and  results  of  the  co-operation  between  the 
medical  and  pharmaceutical  professions  have  been  greatly  facilitated.  As  a 
Society,  we  should  make  greater  efforts  to  educate  these  two  professions  in 
rational  drug-therapy  based  upon  the  United  States  Pharmacopeia.  Let  us 
use  our  fullest  influence  to  the  end  that  the  line  between  the  commercial  drug 
business  and  the  Pharmaceutical  profession  may  be  a  distinct  and  broad  one ; 
and  establish  the  pharmacopeia  as  a  guide  in  the  use  of  drugs  as  remedial 
agents. 

The  medical  profession  has  been  justly  assailed  as  neglectful  of  certain 
aspects  of  the  science  and  art  of  therapeutics.  For  example,  M.  Nicoll.  Jr.,® 
pertinently  remarks,  "There  is  growing  up  a  passion  for  diagnosis  to  the 
exclusion  of  medical  care  and  treatment,  save  in  those  conditions  for  which 
specific  remedies  have  been  discovered."  This  is  an  added  reason  why 
patients,  who  will  seek  relief  from  their  sufferings,  are  applying  in  increasing 
numbers  to  pretenders,  mountebanks  and  charlatans. 

Says  Wynn,^  in  speaking  of  the  application  of  the  common  natural  agencies 
in  relation  to  the  cure  of  diseases;  "Physicians  have  failed,  first  because 
medical  schools  have  not  taught  these  things  thoroughly  or  systematically; 
because  hospitals  have  not  provided  the  facilities  or  a  staff  of  teachers 
thoroughly  competent  to  instruct ;  and  third  because  nurses  have  not  received 
efficient  instruction  in  carrying  out  the  methods.  Neglect  to  give  these 
subjects  the  attention  they  merit  in  therapy  has  been  more  responsible  than 
aught  else  for  the  development  of  recent  sects  in  medicine." 

From  the  preceding  discussion,  a  comprehensive  program  for  the  pro- 
tection of  the  public  against  incompetent  and  partially  trained  practitioners 
must  have  three  principal  purposes :  ( i )  the  creation  of  a  common  standard 
of  entrance  requirements  for  all  schools  and  systems  of  medicine;  (2)  to 
bring  about  uniform  training  for  all  in  the  subjects  of  anatomy,  physiology, 
physiological  chemistry,  pathology  and  diagnosis,  followed  by  an  examination 
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by  a  single  state  board  of  medical  examiners  in  these  branches;  and  (3) 
better  and  more  comprehensive  teaching  of  physical  therapy,  in  our  regular 
schools  of  medicine. 

The  attainment  of  the  first  two  purposes  necessitates,  as  emphasized  in 
the  foregoing  discussion,  the  development  of  an  intelligently  educated  public 
opinion.  To  this  end,  as  before  pointed  out,  we  must  harness  all  available 
forces  in  the  medical  world  and  those  of  allied  agencies  that  make  for  com- 
munal betterment  and  national  improvement.  The  third  purpose  not  purely 
from  self-interest,  but  a  far  higher  motive,  demands  the  placing  of  teaching 
of  the  treatment  of  disease  on  a  sane  and  solid  foundation. 

1605  Walnut  Street. 
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Professor  of  Therapeutics,  Yale  University. 
GENERAL  PLAN 

It  is  understood  that  the  following  plan  is  arranged  for  the  regular  four 
year  course  leading  to  the  medical  degree.  Some  changes  would  be  advisable 
for  colleges  that  have  a  five  or  six  year  course  in  medicine. 

1.  A  good  working  knowledge  of  inorganic  and  organic  chemistry  is  a 
necessary  requirement  for  entrance  into  a  medical  'school. 

2.  Biochemistry  and  physiology  should  be  taught  principally  in  the  first 
medical  school  year,  but  the  chemistry  of  the  tissues  and  secretions,  and 
nutritional  and  metabolic  processes  should  be  repeatedly  presented  to  the 
medical  student  throughout  his  course  in  pharmacology  and  therapeutics,  so 
that  he  will  constantly  bear  in  mind  the  functions  and  the  chemical  reactions 
of  the  diseased  parts  which  he  is  called  upon  to  treat. 

3.  Pharmacology  should  be  taught  principally  in  the  second  medical 
school  year  by  assigned  lessons  in  a  textbook  and  by  personal  participation, 
under  supervision  of  the  instructor,  in  the  demonstration  of  the  action  of 
therapeutically  useful  drugs.  The  close  relationship  between  physiology 
and  pharmacology  should  constantly  be  impressed  upon  the  student. 

Didactic  instruction  should  be  given  and,  when  possible,  quizzes  based  on 
textbook  lessons  should  be  held,  on  all  useful  drugs  the  action  of  which 
cannot  be  pharmacologically  demonstrated,  such  as  quinine,  mercury,  iodides, 
iron,  and  others.  Also,  such  instruction  should  be  given  concerning  the 
value  of  drugs  used  externally,  as  antiseptics,  germicides,,  and  those  used  as 
stimulants  or  sedatives  to  the  skin  and  mucous  membranes. 

4.  The  principles  of  therapeutics  should  be  taught  in  the  first  half  of  the 
third  year,  and  must  be  preceded  by  the  study  of  the  pathology  of  disease, 
as  unless  the  physiology  and  the  pathology  of  a  part,  or  of  a  diseased  condi- 
tion, are  understood  a  rational  application  of  therapeutic  measures  cannot  be 
made. 

(22) 
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5.  Applied  therapeutics  should  be  preceded  by  the  instruction  in  physical 
diagnosis,  the  clinical  laboratory  instruction,  and  the  didactic  and  textbook 
instruction  of  internal  medicine.  Clinical  instruction  in  therapy,  that  is, 
applied  therapeutics,  should  be  begun  at  the  bedside,  in  the  latter  half  of  the 
third  year  and  should  continue  throughout  the  fourth  year.  Didactic  instruc- 
tion in  applied  therapeutics  should,  during  the  third  year,  supplement  the 
bedside  instruction.  The  part  that  foods  play  in  diseases  of  metabolism  and 
the  proper  diet  for  each  individual  patient  should  be  carefully  presented  to 
the  student  so  that  he  will  recognize  the  importance  of  dietotherapy. 

Preferably  hospital  therapeutic  instruction  should  precede  dispensary 
therapeutic  instruction,  as  more  scientific  diagnoses  can  be  made  and  the 
results  of  treatment  can  be  watched  in  the  former  cases.  Also,  all  too  fre- 
quently dispensary  clinical  teaching  is  given  by  clinicians  who  are  not  teachers 
and  who  do  not  have  the  time  to  give  attention  to  the  details  of  the  dispensary 
cases.  Therefore  the  young  medical  student,  as  yet  unskilled  in  internal 
medicine  and  in  the  treatment  of  disease,  acquires  habits  of  carelessness, 
especially  in  therapy.  Very  many  times  he  does  not  know  of  just  what  the 
treatment  consists,  es,p€cially  the  medicinal  treatment,  and  modifications  of 
diet  are  not  carefully  outlined  to  the  patient,  and,  even  if  outlined,  they  are 
not  likely  to  be  carried  out.  Therefore,  to  repeat,  dispensary  instruction  in 
therapeutics  is  many  times  a  failure.  It  is  a  well  known  fact  that  more  med- 
ical experience  is  required  to  properly  diagnose  and  treat  an  office  patient 
than  a  patient  who  is  under  constant  supervision,  as  in  a  hospital  bed. 

Throughout  the  whole  course,  of  the  student's  hospital  and  dispensary 
clinical  instruction  the  effect,  success  or  failure  of  any  drug  or  physical 
treatment  given  should  be  brought  emphatically  to  his  attention. 

It  would  seem  best  that  the  student  should  learn  early  in  his  clinical 
course  what  rational  therapy  is,  so  that  he  may  start  his  clinical  career  with 
a  good  basic  knowledge  of  therapeutics,  rather  than  to  wait  until  the  fourth 
year  for  such  instruction. 

6.  While  instruction  in  special  therapeutic  measures,  namely,  physio- 
therapy in  all  its  branches,  dietotherapy,  and  similar  branches,  should  be 
given  in  the  fourth  year,  the  value  of  these  measures  should  be  discussed 
and  taught  the  student  throughout  his  clinical  course,  namely,  from  the 
beginning  of  the  third  year.  While  a  great  deal  of  time  cannot  be  given  to 
any  one  of  these  special  physical  therapies  in  the  present  crowded  state  of 
the  curriculum  in  the  undergraduate  course,  the  importance  of  these  various 
measures  in  individual  instances  should  be  repeatedly  brought  to  the  attention 
of  the  student. 

If  the  student  ha§  not  received,  at  some  time  in  his  previous  three  year 
course,  instruction  on  not  only  the  general  subject  of  nutrition,  but  also  on 
the  problems  of  nutrition  as  related  to  disease  and  diseased  conditions,  such 
instruction  should  be  given  early  in  the  fourth  year.     Also,  if  he  has  not 
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received  instruction  on  the  intestinal  flora  and  the  relation  of  intestinal  bac- 
teriology to  disease,  and  the  relation  of  focal  infection  to  digestive,  nutri- 
tional and  organic  disturbances,  he  should  receive  such  instruction  during 
this  fourth  year. 

It  is  unimportant  whether  the  instruction  in  physiotherapy  is  given  in 
part  in  the  third  year  and  the  remainder  in  the  fourth,  or  that  it  is  all  given 
in  the  fourth.  It  is  important  that  each  student  receives  some  such  instruc- 
tion before  he  graduates.  The  better  he  understands  the  application  and 
value  of  physiotherapeutic  measures,  the  fewer  of  his  future  patients  will 
seek  pseudopractitioners. 

SCHEDULE  IN  DETAIL. 

Pharmacology,  About  One  Hundred  and  Fifty  Hours. 

The  basis  of  the  study  of  pharmacology  should  be  a  book  that  has  physi- 
ology, nutrition,  up  to  date  metabolism  and  biochemistry  as  well  as  physical 
chemistry  as  a  background.  Such  a  book  on  pharmacology  should  not  only 
give  the  pharmacologic  facts  evolved  by  scientific  investigation,  but  should 
also  state  the  clinical  reactions  of  drugs  discovered  by  empirical  methods. 
The  student  should  be  required  to  carefully  study,  in  a  textbook,  the  func- 
tion, chemical  reactions,  and  pharmacological  activities  of  a  drug  before  he 
assists  in,  or  observes,  the  demonstration  of  such  action  by  the  instructor. 

The  action  of  only  useful  drugs  should  be  shown  to  students  in  the 
regular  course,  and  each  student  should  take  part,  when  possible,  in  the 
demonstration  of  the  activity,  of  these  drugs.  Laboratory  demonstrations 
which  have  occurred  in  the  course  on  physiology  should  not  be  repeated  in 
the  pharmacological  laboratory  except  as  needed  to  demonstrate  the  action 
of  some  drug;  that  is,  laboratory  demonstration  should  not  be  duplicated  in 
the  two  courses  of  physiology  and  pharmacology.  Pharmacological  investi- 
gations of  new  drugs  or  of  poisons  that  are  never  used  medicinally  should 
not  be  given  in  the  regular  course,  but  may  be  utilized  for  elective  research 
work. 

It  should  be  emphasized  that  it  is  impossible  to  demonstrate  on  animals 
in  the  laboratory  the  activity  of  many  useful  drugs.  Consequently  the  action 
of  these  drugs  must  be  learned  from  textbook  and  didactic  instruction. 
Frequent  quizzes  should  be  held  during  this  course.  Throughout  this  labora- 
tory course  in  pharmacology  the  students  may  be  divided  into  groups  (the 
best  method)  to  serve  as  personal  assistants  to  the  instructors;  or  they  may 
be  taught  in  small  classes  by  laboratory  demonstrations.  Two  objects  should 
be  kept  in  mind;  one  is  for  each  student  to  be  able  to  closely  observe  the 
actual  demonstration  or  experiment;  the  other  is  that. a  student  should  not 
be  allowed  to  waste  his  time  in  a  laboratory,  standing  around,  doing  nothing, 
seeing  nothing,  and  perhaps  hearing  nothing.  Too  much  time  is  wasted  in 
the  laboratories  of  medical  schools. 
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TOXICOLOGY. 

This  subject  should  be  taught  by  lectures  and  demonstrations,  and  the 
treatment  of  the  principal  poisons  should  be  outlined.  Though  inorganic 
chemistry  is  a  requirement  for  entrance  into  the  medical  schools,  and  such 
previous  instruction  may  have  included  chemical  toxicology,  nevertheless 
some  definite  didactic  instruction  should  be  given  on  chemical  poisonings,  as 
well  as  on  gas  poisonings,  and  on  poisoning  by  the  drugs  which  are  most 
commonly  used  with  suicidal  or  murderous  intent.  The  treatment  of  such 
poisonings  should  be  thoroughly  impressed  upon  the  student,  and  he  should 
be  instructed,  by  demonstrations,  in  the  methods  used  to  combat  such  com- 
mon conditions  as  illuminating  gas  poisoning  and  too  profound  ether  and 
chloroform  narcosis. 

The  number  of  hours  required  for  such  teaching  depends  upon  whether 
such  instruction  is  given  in  one  course  or  in  several  departments;  as,  for 
instance,  the  instruction  on  the  use  of  anesthetics  and  anesthesia  may  take 
up  part  of  this  instruction  in  toxicology. 

It  should  be  the  duty  of  the  instructor  in  pharmacology  to  especially 
emphasize  the  action  of  an  overdose  of  a  drug  and  the  action  of  a  toxic  dose, 
and  to  outline  the  treatment  to  combat  a  poisonous  dose  of  each  drug  while 
it  is  under  discussion. 

While  it  is  not  advisable  to  offer  a  rigid  program  for  teaching  toxicology, 
it  should  be  emphasized  that  this  subject  has  been  neglected  in  medical 
schools,  and  many  a  medical  man,  in  an  emergency,  wishes  that  he  knew  more 
about  the  symptoms  and  treatment  of  poisons.  Also  when  he  is  called  to  the 
witness  stand  he  quickly  realizes  his  shortcomings  in  this  line,  unless  he  was 
forewarned  and  had  time  to  read  up  the  subject. 

Instruction  on  toxicology  should  run  coincidentally  with  pharmacology, 
and  the  special  lectures  necessary  to  complete  the  subject  should  immediately 
follow  the  course  in  pharmacology. 

DRUGS  AND  THEIR   PREPARATIONS. 

While  the  term  materia  medica  is  more  or  less  obsolete  and  the  study  of 
botany  is  unnecessary  in  a  medical  school,  and  while  it  is  rarely  that  the 
medical  man  has  any  necessity  for  knowing  the  appearance  of  medicinal 
plants  and  crude  drugs,  there  nevertheless  should  be  a  short  lecture  course 
from  a  laboratory  table,  really  a  demonstration,  on  the  useful  crude  vegetable 
drugs  and  of  the  important  mineral  and  chemical  substances  that  are  valuable 
in  the  medicinal  treatment  of  disease.  Also  the  instructor,  who  should 
understand  pharmacy,  should  demonstrate  the  methods  of  making  one  or 
more  of  each  of  the  various  classes  of  pharmacopceial  preparations,  such  as 
tinctures,  fluidextracts,  ointments,  etc.  Emphasis  should  be  laid  on  the 
deterioration  from  light,  heat  and  time  of  many  of  the  organic  drugs  and 
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their  preparations,  also  on  the  changes  that  occur  in  the  chemical  drugs.  In 
other  words,  the  impression  should  be  made  upon  the  student  that  it  is  vital 
that  his  patient  obtains  a  fresh  preparation  of  a  carefully  selected  and  prop- 
erly cared  for  crude  drug.  The  refinements  of  assaying  and  the  determina- 
tions of  the  alkaloidal  content  of  drugs  are  not  part  of  the  medical  student's 
or  practitioner's  work.  He  must  rely  on  the  honest  pharmaceutical  firm  and 
the  skilled  pharmacist  to  give  him  the  drugs  and  preparations  that  are  up  to 
standard,  based  on  the  requirements  of  the  United  States  Pharmacopoeia. 

The  instructor  in  this  course  should  give  the  student  a  list  of  the  various 
synonyms  and  the  trademark  names  of  similar  drugs.  He  also  should  out- 
line the  most  obnoxious  of  the  nostrum  frauds.  The  student  should  be 
shown  the  ingredients  of  many  of  the  proprietary  mixtures,  and  his  attention 
should  be  called  to  the  drug  that  is  active,  and  its  simplicity  when  stripped  of 
its  camouflage. 

The  tablet  triturates  that  are  valuable  and  useful  should  be  shown  the 
student,  and  he  should  be  taught  that  when  he  uses  a  tablet  containing  a 
mixture  of  drugs  he  should  always  know  the  ingredients  and  their  amounts. 
He  should  also  be  shown  hypodermic  tablets,  the  various  ampules  for  hypo- 
dermic medication,  antiserum  and  vaccine  preparations,  and  the  packages  in 
which  they  are  marketed. 

The  instructor  should  also  demonstrate  some  of  the  gross  chemical  and 
pharmacal  incompatibilities.  Physiological  incompatibilities  should  be  taught 
in  the  course  on  pharmacology. 

Instruction  should  also  be  given  in  the  weights  and  measures  used  in 
compounding  prescriptions. 

This  whole  course  should  consist  of  not  more  than  twenty  lectures,  and 
should  run  coincidently  with,  or  immediately  follow,  the  instruction  in  phar- 
macology in  the  second  year. 

Toward  the  end  of  this  second  year  or  during  the  summer  vacation 
between  the  second  and  third  years,  or  early  in  the  third  year,  one  or  two 
students  at  a  time  should  be  assigned  to  work  as  underassistants  in  the  drug- 
room  of  the  hospital  or  dispensary,  in  order  that  each  student  may  observe, 
and  when  possible  actually  assist,  under  the  instructor  or  pharmacist,  in 
putting  up  prescriptions.  This  is  the  only  way  that  he  will  learn,  i,  the  use 
of  weights  and  measures,  2,  the  general  appearance  of  drugs  and  their 
preparations,  3,  the  appearance  of  and  methods  of  dispensing  ethical  ready 
prepared  capsules,  tablets  and  liquid  preparations,  4,  the  method  of  com- 
pounding and  dispensing  prescriptions. 

The  number  of  hours  required  in  this  course  should  not  be  less  than 
twenty-five,  and  wherever  classes  are  small  and  opportunity  offers,  fifty 
hours  is  a  better  requirement. 

The  head  of  the  department  of  pharmacology  or  therapeutics,  in  which- 
ever department  this  course  is  given,  should  allow  a  student,  when  oppor- 
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tunity  offers,  to  obtain  this  pharmacal  instruction  in  the  prescription  depart- 
ment of  some  drug  store,  the  student  bringing  a  certificate  of  having  spent 
the  required  number  of  hours  as  an  assistant  in  such  a  store. 

While  some  few  medical  schools  may  give  a  regular  pharmacal  course, 
in  the  present  crowded  curriculum  it  is  unwise  to  require  students  to  waste 
their  time  in  a  pharmacal  laboratory.  The  method  above  outlined  will  give 
the  student  all  the  instruction  he  needs  in  pharmacy,  and  also  gives  him  an 
understanding  of  what  the  pharmacist  must  do  to  properly  compound  or  fill 
the  prescription  presented  to  him. 

PRESCRIPTION  WRITING. 

This  course  should  be  given  in  the  last  part  of  the  second  year,  and  the 
primary  instruction  should  comprise  not  less  than  ten  hours.  Instruction 
should  be  given  by  quizzes  based  on  a  textbook  that .  describes  weights  and 
measures,  dosage,  methods  of  administering  dru^s  and  the  method  of  writing 
prescriptions.  Most  textbooks  on  pharmacology  devote  a  chapter  to  this 
subject. 

It  is  urged  that  in  view  of  the  international  use  of  the  metric  system  of 
weights  and  measures  and  the  use  of  this  system  by  all  scientific  experi- 
menters, the  metric  system  be  universally  taught  medical  students. 

The  Committee  of  One  Hundred  on  a  standard  curriculum  for  medical 
colleges,  under  the  direction  of  the  Council  on  Medical  Education,  some  years 
ago  reported  through  its  subcommittee  on  pharmacology,  toxicology  and 
therapeutics  (p.  14)  that  "Incalculable  harm  has  been  done  by  tlie  common 
and  convenient  habit  of  writing  prescriptions  in  hospital  and  dispensary 
practice  by  numbers  instead  of  the  ingredients."  It  must  be  granted  that  a| 
student  can  learn  but  little  of  practical  medicinal  therapy  by  numbered  or 
otherwise  obscured  medication. 

A  student  cannot,  after  ten  hours  of  instruction,  learn  to  write  prescrip- 
tions, but  he  can  learn  the  general  plan  in  that  length  of  time.  In  conjunc- 
tion with  his  course  on  principles  of  therapeutics,  which  should  be  given 
during  the  first  half  of  the  third  year,  the  students  should  be  repeatedly 
required  to  write  prescriptions  for  drugs  or  preparations,  as  may  be  sug- 
gested by  the  drugs  under  consideration.  They  should  write  these  prescrip- 
tions, as  many  at  a  time  as  seems  desirable,  and  hand  them  to  the  instructor 
at  the  next  lecture ;  he,  later,  should  return  them  corrected  to  the  students. 
It  should  be  aimed  to  cover  all  of  the  common  drugs  by  this  method,  the 
instructor  advising  the  best  method  of  administration  and  the  amount 
required. 

The  students  should  also  be  taught  to  write  prescriptions  by  the  clinical 
instructors,  both  in  the  hospital  and  in  the  dispensary.  It  is  only  by  this 
continuous  personal  instruction  and  personal  criticism  that  a  student  will 
learn  to  write  simple  prescriptions  of  correct  doses,  to  avoid  incompatibilities, 
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and  to  order  the  amount  required  for  a  given  indication  for  a  given  patient. 
Also,  very  important,  he  will  thus  learn  how  it  is  best  to  order  a  drug,  and 
how  and  when  it  is  best  for  a  patient  to  take  the  preparation.  He  will  also 
learn  not  to  order  too  much  or  too  little,  or  to  order  deliquescent  drugs  in 
powder  or  insoluble  drugs  in  a  liquid,  or  to  order  a  minute  dose  of  a  drug  in 
a  powder  or  a  large  dose  of  a  drug  in  a  pill  or  capsule.  He  will  learn  how 
to  write  for  ointments,  liniments,  ready  made  pills  and  capsules,  and  will 
learn  not  to  order  too  much  or  too  little,  or  to  order  deliquescent  drugs  in 
his  patient,  and  not*to  give  the  same  mixture  to  every  one  who  happens  to 
have  a  cold,  or  a  pain,  in  any  other  complaint.  It  should  also  be  impressed 
upon  the  student  to  write  legibly. 

The  better  instruction  given  to  the  medical  student  in  prescription  writing 
throughout  the  third  and  fourth  years,  the  less  he  will  order  unscientific 
pharmaceutical  preparations  when  he  is  in  private  practice. 

As  Latin  is  not  now  a  requirement  for  entrance  into  many  of  our  medical 
schools,  and  consequently  many  medical  students  do  not  know  Latin,  it  is 
not  wise  to  attempt  to  teach  them  to  write  prescriptions  correctly  in  Latin, 
and  bad  Latin  is  an  abomination.  It  is  better  for  a  prescription  to  be  written 
in  abbreviated  Latin  as  recommended  by  the  Pharmacopoeia,  or  even  with 
English  terms,  such  as  water,  peppermint  water,  wintergreen  water,  etc.  The 
directions  to  the  pharmacist  should  be  in  the  usual  Latin  abbreviations,  which 
the  student  should  learn. 

PRINCIPLES  OF  THERAPEUTICS. 

Fifty  hours  should  be  devoted  to  this  course,  which  should  consist  of 
recitations  and  explanatory  talks  based  on  a  textbook.  A  brief  review  should 
be  made  of  the  useful  drugs  and  their  uses,  based  on  a  therapeutic  classifica- 
tion and  on  their  pharmacologic  ability  to  meet  the  different  indications.  The 
valuable  uses  of  the  endocrine  glands  should  be  discussed ;  the  various  thera- 
peutic measures  should  be  described ;  the  practical  use  of  vaccines  and  serums 
should  be  discussed ;  diets  outlined ;  various  forms  of  physiotherapy  briefly 
described ;  and  instruction  should  be  given  in  the  treatment  of  chronic  drug 
poisonings,  chronic  industrial  poisonings,  and  emergencies. 

Following  is  another  quotation  (p.  12)  from  the  report  referred  to: 
"The  Committee  recommends  unanimously  and  most  emphatically  that  a 
thoroughly  systematic  and  well  planned  didactic  course  in  applied  therapeutics 
or  applied  pharmacology  be  required.  This  should  be  directed  towards  teach- 
ing the  principles  and  practice  of  rational  treatment.  It  is  therefore  abso- 
lutely essential  that  the  subject  matter  be  arranged  and  presented  according 
to  pathological  conditions  and  processes  and  not  according  to  drugs.  The 
committee  again  is  unanimously  and  emphatically  of  the  opinion  that  a  course 
in  therapeutics  arranged  according  to  drugs  cannot  be  accepted  as  a  substitute, 
and  that  any  great  amount  of  time  devoted  to  such  a  course  is  largely  mis- 
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spent.    Such  a  course  places  the  emphasis  in  the  wrong  place  and  thus  fosters 
a  false  and  misleading  attitude." 

APPLIED  THERAPEUTICS. 

Some  therapeutic  teaching  must  be  given  by  lectures  or  by  book  instruc- 
tion, but  the  major  part  of  this  course  should  represent  continual  instruction 
at  the  bedside  and  in  the  dispensary.  The  insttiictor  in  applied  therapeutics 
should  carefully  outline  the  treatment  of  a  given  patient,  and  in  subsequent 
talks  he  should  show  the  results  (success  or  failure)  of  such  treatment.  The 
student  should  consider:  the  character  of  the  contagion,  if  it  is  a  case  of 
infection,  and  the  methods  to  prevent  the  infection  of  others  (isolation, 
hygiene,  care  of  all  excreta)  ;  a  specific  antitoxin  or  antiseptic  treatment,  if 
such  is  available;  the  possibility  or  advisability  of  an  attempt  at  abortive 
treatment;  the  treatment  aimed  at  the  lesion,  if  there  is  such,  by  local  mea- 
sures, drugs,  or,  if  necessary,  surgery ;  the  amelioration  of  symptoms,  by  phy- 
sical or  medicinal  measures,  if  treatment  of  such  is  indicated,  such  as  pain, 
fever,  cough,  too  high  or  too  low  blood  pressure,  heart  weakness,  hemor- 
rhage, or  the  removal  of  effusions;  the  correction  of  disturbed  functions,  as 
evidenced  by  insomnia,  delirium,  coma,  anorexia,  flatulence,  nausea,  vomiting, 
constipation,  tympanites,  diarrhea,  congestion  of  the  kidneys,  suppression  or 
retention  of  urine,  dryness  of  the  skin,  too  profuse  perspiration,  evident  dis- 
turbance of  a  ductless  gland;  the  proper  diet;  and,  during  convalesence,  a 
rearrangement  of  the  diet,  the  administration  of  tonics,  massage,  or  other 
physical  therapy  if  indicated,  and,  if  advisable,  a  change  of  climate. 

The  therapy  should  not  be  observed  by  unlimited  discussion  of  the  diag- 
nosis and  of  the  pathology.  In  other  words,  the  treatment  of  the  patient 
who  has  the  disease  should  not  be  relegated  to  oblivion.  Even  if  he  cannot 
be  cured,  his  condition  may  be  ameliorated  and  his  functions  and  nutrition 
improved. 

Constant  emphasis,  by  the  instructor  in  applied  therapeutics,  should  be 
given  to  the  physiological  and  biochemical  processes  which  are  disturbed  by 
the  disease  which  the  patient  has,  and  to  the  improvement  that  can  be  caused 
in  the  pathology  of  the  disease.  The  condition  of  the  patient's  nutrition  must 
always  be  kept  in  mind,  and,  also,  how  the  disease  affects  his  metabolism. 

The  student  should  be  especially  taught  to  seek  all  possible  foci  of  infec- 
tion :  in  the  teeth,  tonsils,  sinuses,  respiratory  tract,  gallbladder,  gastro- 
intestinal tract,  appendix  and  genitourinary  tract. 

While  most  of  this  instruction  is  given  the  students  in  groups  at  the  bed- 
side clinic  or  at  the  dispensary  clinic,  very  many  disturbances  of  health,  as 
well  as  many  diseases,  never  reach  the  hospital  or  the  dispensary,  and  instruc- 
tion in  the  treatment  of  such  must  be  given  by  didactic  lectures. 
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PHYSIOTHERAPY. 

It  is  not  expected  that,  in  the  few  hours  suggested  to  be  devoted  to  physio- 
therapy, a  student  could  become  at  all  fitted  to  administer  these  treatments. 
It  is  impossible,  in  the  crow^ded  curriculum  for  him  to  become  expert  in  any 
specialty.  The  object  today  is  to  give  him  during  his  medical  course  a  com- 
plete and  perfected  groundwork  in  the  practice  of  medicine  and  surgery,  and 
not  a  smattering  of  everything  that  is  allied  to  medicine.  However,  he  should 
not  graduate  without  a  knowledge  of  the  value  of  all  physiotherapeutic  meas- 
ures, and,  also,  an  insight  into  the  amount  of  study  that  is  required  to  become 
expert  in  their  application.  If  he  decides  to  perfect  himself  in  any  one  line 
of  physiotherapy,  he  can  take  a  postgraduate  course  under  an  expert  to 
accomplish  that  object. 

Exercise. — Two  or  three  special  lectures  on  this  subject  should  be  given, 
perhaps  best  by  one  of  the  instructors  in  the  orthopedic  department.  But  the 
value  of  exercise  in  certain  conditions,  and  the  harmfulness  of  overexercise 
in  other  conditions,  should  be  taught  in  all  of  the  clinical  departments.  A 
special  elective  course  on  the  value  of  special  exercises  should  be  offered  by 
the  orthopedic  department. 

Massage. — Two  lectures  are  sufficient  to  outline  what  can  be  taught  didac- 
tically of  this  subject,  and  of  the  value  of  massage  to  general  conditions  and 
its  special  value  in  local  conditions.  As  small  as  it  seems,  four  hours  of  per- 
sonal (each  student  separately)  instruction  and  demonstration,  best  in  the 
orthopedic  clinic,  is  all  the  time  in  the  curriculum  that  can  be  afforded  to 
teach  the  student  the  actual  physical  workings  of  this  form  of  physiotherapy. 
Few  medical  men  will  have  the  time  or  the  inclination  to  do  massage  them- 
selves. Also,  an  efficient  masseur  or  masseuse  is  born  and  not  made.  In 
other  words,  not  every  man  or  woman  who  studies  massage  can  become  an 
expert,  or  will  have  the  personality  that  will  be  acceptable  to  a  private  patient. 
In  fact,  for  general  massage  to  be  successful,  many  times  it  is  necessary  to 
fit  the  operator  to  the  patient,  and  an  operator  who  is  success  fur  with  one 
patient  may  not  be  successful  with  another.  The  value  of  massage  should 
be  taught  the  student  throughout  his  clinical  course. 

Electricity. — Five  hours  of  lecture  and  practical  demonstration  in  the  use 
of  the  different  forms  of  electricity  should  be  given  the  students  as  a  class. 
.Subsequently,  each  student  should  in  turn  be  an  assistant  in  the  electrical 
treatment  room  of  the  hospital  or  dispensary  for  at  least  ten  hours.  He 
should  not  only  be  taught  the  value  of  the  different  forms  of  electrical  treat- 
ment, but  he  should  also  be  taught  its  limitations  in  therapeutic  use.  Exam-, 
inations  of  paralyzed  muscles  should  be  demonstrated,  and  the  value  of  the 
constant  current,  faradic,  sinusoidal,  d'Arsonval,  high  frequency,  and 
diathermy  should  all  be  outlined  and  the  practical  application  shown.    Either 
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in  this  course  or  in  the  course  on  radiotherapy,  the  value  of  heliotherapy  and 
of  quartz  lamp  therapy  should  be  discussed. 

X-ray. — There  should  be  four  hours'  demonstration  of  machines  and 
technic  of  radiographic  work  and  radiotherapy.  The  use  of  the  X-ray  and 
radium  for  therapeutic  purposes  should  be  outlined  and  their  limitations  dis- 
cussed. The  value  of  and  method  of  applying  ultraviolet  rays  and  the  arc 
light  should  be  described.  Of  course  a  student  could  learn  but  little,  in  the 
amount  of  time  suggested,  of  treatment,  of  picture  taking,  or  of  the  reading  of 
the  radiograms.  There  should  be  offered  a  postgraduate  course  in  this  very 
scientific  branch  of  medicine,  and  coincidently  should  be  offered  a  special 
course  on  regional  anatomy.  The  seriousness  of  mistakes  in  picture  taking 
and  in  reading  of  radiograms  should  be  emphasized. 

HydrotJierapy. — The  outline  of  this  physical  measure  should  be  taught 
in  the  course  on  principles  of  therapeutics.  Therefore,  one  hour  demonstra- 
tion of  an  elaborate  equipment,  if  such  is  available,  will  visualize  for  the 
student  the  methods  of  applying  this  form  of  therapy. 

At  some  time  during  his  course  in  the  fourth  year,  or  perhaps  reserved 
for  the  first  year  of  his  internship  in  a  hospital  in  such  states  as  require  hos- 
pital service  before  giving  a  license  to  practise  medicine,  the  student  should 
receive  at  least  six  hours  of  personal  instruction  in  the  methods  of  giving 
baths,  sponging,  douches,  enemata,  colon  injections,  the  Murphy  drip,  and 
other  methods.  The  young  doctor  should  not  begin  the  practice  of  medicine 
without  a  personal  knowledge  of  the  technic  of  these  useful  and  necessary 
physical  methods  of  treatment.  He  should  know,  when  he  instructs  a  nurse 
to  administer  these  treatments,  whether  she  is  skilled  or  not.  In  other 
words,  he  should  not  leave  these  physical  measures  entirely  to  the  nurse. 

The  use  and  value  of  the  more  elaborate  hydrotherapeutic  measures,  mud 
baths,  sulphur  baths,  steam  baths,  electric  light  baths,  bakings,  etc.,  can  be 
learned  only  by  a  short  internship  in  a  hydrotherapeutic  establishment. 

Transfusions  and  other  methods. — The  textbook  instruction  on  these  sub- 
jects the  student  has  already  received  in  the  course  on  principles  of  thera- 
peutics. During  the  fourth  year  the  students  should  be  taught  in  small 
groups,  the  technic  of  venesection,  transfusion  of  salt  solutions  and  of  blood, 
hypodermoclysis,  spinal  puncture,  aspiration,  and  similar  procedures.  Of 
course,  during  his  internship  in  a  hospital  in  his  first  postgraduate  year  the 
student  should  not  only  be  the  personal  assistant  in  such  operations,  but 
should,  under  instruction,  do  these  minor  operations  himself.  It  is  not 
intended  or  supposed  that  every  medical  graduate  could  become  skilled  in  the 
technic  of  the  transfusion  of  blood  or  of  salt  solutions,  or  even  perhaps  in 
the  technic  of  spinal  puncture,  as  it  is  much  better  for  a  few  physicians  or 
surgeons  to  specialize  in  this  work ;  but  emergencies  may  occur  in  the  life  of 
every  physician  when  it  may  be  necessary  for  him  to  avail  himself  of  the 
technic  learned  in  the  hospital. 
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PSYCHOTHERAPY. 

Four  or  five  lectures  on  this  subject  would  seem  sufficient  for  the  under- 
graduate course,  and  they  should  be  given  in  the  latter  part  of  the  fourth 
year.  Psychoanalysis  and  psychotherapy  can  only  be  well  studied  as  a  post- 
graduate elective,  and  then,  like  nursing  and  massage,  only  a  certain  number 
of  medical  men  are  fitted  to  handle  this  subject  properly. 

A  working  knowledge  of  this  branch  of  medicine  is  essential,  as  well  as 
is  a  good  working  knowledge  of  the  disturbances  of  the  endocrine  glands. 
The  better  these  subjects  are  understood  and  the  more  the  patient  is  studied 
from  the  whole  biological  and  metabolic  standpoint,  the  more  rapidly  will 
treatment  of  his  disturbances  be  successful,  and  fewer  operations  will  be 
done.  The  undergraduate  student  should,  however,  be  told  that  psycho- 
analysis is  frequently  overdone  and  is  being  utilized  in  quackery.  While  the 
study  of  mental  attitudes,  of  nervous  reflexes,  of  memory  disturbances,  and 
of  vegetative  and  vagotonic  symptoms  are  valuable  in  this  neurotic  age,  it 
should  not  be  forgotten  that  sometimes  stopping  the  coffee  or  tea,  or  extract- 
ing a  tooth,  or  doing  some  other  simple  thing  may  stop  the  symptoms  and 
restore  the  patient  to  health. 

OCCUPATIONAL  THERAPY, 

This  is  also  a  postgraduate  study,  but  two  or  three  lectures  can  well  be 
given  the  medical  student  in  the  latter  part  of  the  fourth  year,  to  interest 
him  in  this  subject  and  to  show  him  what  is  being  done  in  this  restorative 
branch  of  therapy.  Illustrated  lectures  are  very  valuable  to  bring  this  work 
graphically  before  the  student. 


MONGOLISM— IMPORTANCE  OF  EARLY  RECOGNITION 
AND  TREATMENT. 

BY  NOBLE  P.  BARNES, 

WASHINGTON,   D.   C. 

This  curious  and  increasing  form  of  idiocy,  with  the  smiHng  face  sug- 
gesting "the  possession  of  a  secret  -source  of  joy"^  was  first  described  by 
J.  D.  Langdon  Down^  in  1866. 

Tredgold^  as  recent  as  19 14  claims  that  there  is  nothing  unusual  mentally 
or  physically,  with  the  possible  exception  of  the  tongue,  in  this  Mongolian, 
Kalmac  or  Tartar  variety  of  feeblemindedness,  that  the  anomalies  present 
are  seen  in  other  types  and  that  there  are  no  signs  pathognomonic  of  the 
condition. 

To  the  experienced  observer  Mongolism  is  clearly  distinctive,  and  interest 
apart  from  the  queer  manifestations,  etiological  factors  and  therapeutic 
measures  must,  if  differentiation  need  be  made,  center  in  distinguishing  this 
type  from  myxedematous  idiocy,  with  which  it  may  be  associated  and  is 
doubtless  often  confounded. 

The  essential  points  in  diagnosis  will  serve  to  differentiate  these  condi- 
tions. I  have  elsewhere  given  parallel  column  differentiation.  Most  men 
who  have  seen  and  studied  these  cases  can  recognize  a  Mongoloid  at  sight. 

The  physiognomy  of  the  typical  Mongoloid  is  unmistakable  and  can  often 
be  recognized  at  birth  on  account  of  its  resemblance  to  an  oriental  doll.  The 
skin  in  the  newborn  is  pale  or  cream  white,  soft  and  velvety,  with  fat  pads 
on  the  cheeks.  Later  the  skin  becomes  dry  and  eczematous.  The  hair  is 
straight,  thin,  fine  and  usually  dark.  The  nails  are  light  and  shapely.  The 
head  is  brachy cephalic,  often  flattened  posteriorly  or  posterior  laterally  as  if 
kept  in  one  position  on  the  pillow.  Sutures  are  small,  closing  of  anterior 
fontanel  usually  delayed.  Palpabral  fissure  is. inclined  downward  toward  the 
nose,  obliquely  set  and  narrow.  The  nose  is  snubbed,  small,  flat  and  wide, 
giving  the  appearance  of  a  "pushed  in"  face.  The  ear  lobes  are  misshapen, 
often  resembling  the  ears  of  a  monkey.  The  lips  are  usually  open,  often  thin 
and  transversely  fissured.  The  tongue  frequently  protruding,  apparently 
long,  is  normal  in  size.  Dentition  is  delayed.  Mouth  breathing  and  adenoid 
expression  is  common,  due,  not  only  to  lymphatism,  but  also  to  the  peculiar 
conformation  of  the  base  of  the  skull  and  the  forward  projection  of  the 
bodies  of  the  cervical  vertebrae.  The  body  is  usually  dwarfed  on  account  of 
the  short  extremities.     The  chest  is  small  and  the  diaphragm  high  due  to 
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colon  distention.  The  abdomen  is  large,  typical  balloon  belly,  with  umbilical 
hernia  and  sometimes  inguinal  herniae.  The  spine  is  flexible,  but  erect  in 
older  children.  The  long  bones  are  thin  and  light.  Epiphyseal  nuclei  are 
present  and  there  is  normal  epiphyseal  ossification.  The  hands  are  shapely, 
fingers  tapering,  and  frequently  the  little  finger  is  incurving  with  short  second 
phlanx.  The  feet  are  normal  except  for  the  large  cleft  between  the  great 
and  second  toe.  The  joints  are  hypermobile  due  to  laxity  of  ligaments  and 
muscles.  The  muscles  are  weak  and  flabby.  Reflexes  are  normal.  Plantar 
reflex  is  exaggerated.  The  child  is  two  or  more  years  old  before  it  can  sit 
alone,  and  five  or  more  years  old  before  it  can  walk  with  the  characteristic 
shuffling  gait.  Mentality  at  birth  is  nil.  These  patients  are  apathetic  and 
aroused  with  difficulty  for  nursings.  They  are  quiet,  sleeping  good-natured 
babies  that  seldom  cry.  Later  they  show  a  liking  for  music  and  become 
bright,  active,  happy,  smiling,  amiable  imitators.  They  take  a  personal  pride 
in  their  looks  and  delight  in  being  praised.  Sexual  instincts  are  nU — ^the 
genital  organs  usually  undeveloped.  The  temperature,  perspiration,  blood  and 
basal  metabolism  are  usually  normal.  There  is  always  constipation  and  fre- 
quent micturition.  The  circulation  is  often  weak,  due  not  only  to  cardiac 
muscular  weakness  but  to  organic  heart  anomalies.  The  cases  not  exhibiting 
hypothyroidism  are  not  benefited  by  thyroid  therapy. 

Statistics  can  in  no  way  give  the  number  of  Mongoloids  born.  In  the  first 
place  their  usual  physical  condition  constitutes  a  predisposing  factor  to  rapidly 
fatal  issue  in  acute  infections.  The  body  Alteration  plant,  the  lymphoid  tis- 
sue, is  hyperplastic  and  provocative  microorganisms  enter  through  these  struc- 
tures that  are  remiss  in  function.  The  inability  to  digest  and  assimilate  the 
proper  amount  and  kind  of  food  further  weakens  the  inherited  imperfections 
and  those  surviving  early  infections  frequently  succumb  to  tuberculosis.  In 
the  second  instance  the  cases  are  easily  managed  at  home  or  in  atypical 
schools,  where  they  are  trained  to  do  manual  work,  usually  gardening. 

From  2  to  5  per  cent  of  the  cases  entering  public  institutions  for  feeble- 
mindedness belong  to  this  type.  Consequently  there  must  be  some  fifteen  or 
twenty  thousands  of  these  subjects  in  this  country  today. 

Mongoloids  usually  make  their  appearance  in  the  latter  part  of  the  period 
of  gestation ;  often  in  the  best  and  most  refined  families.  Rarely  is  there  a 
second  visitation  in  the  same  family. 

Pardee*  recently  reports  2  cases  of  Mongoloid  idiocy  in  the  same  family. 
More  interesting  and  suggestive  are  the  reports  of  this  condition  in  one  of 
twin  births. 

Neuman^  is  first  to  have  reported  a  Mongoloid  in  one  of  a  double  preg- 
nancy in  1899.  Mongolism  in  both  twins  was  reported  by  Hjorth®  in  1906. 
The  twins  were  the  eighth  and  ninth  in  a  family  of  ten.  No  mention  is  made 
of  the  condition  of  the  tenth  child.  The  father,  a  laborer,  was  forty-one  and 
the  mother  forty-two  years  of  age  at  the  time  the  twins  were  born. 
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McKee^  in  1908,  rqx)rted  14  cases  of  Mongolism,  i  of  them  a  twin.  No 
mention  is  made  of  the  other  child.  This  was  possibly  an  instance  of  double 
pregnancy,  which  occasionally  present  one  Mongoloid  with  the  other  twin 
normal. 

Shuttleworth*  in  1909  reported  such  an  instance ;  the  male  being  normal, 
the  female  a  Mongoloid. 

Swansberg  and  Haynes**  reported  at  length  "a.  case  of  Mongolism  in  one 
of  the  twins."  This  was  also  a  double  pregnancy.  Both  parents  were  college 
graduates.  Father  tuberculous,  became  a  farmer,  was  "tall,  slim,  very 
nervous  and  lacking  vitality."  The  mother  was  in  good  health.  Mother  was 
twenty-nine  year  old  when  married,  had  five  children  (two  being  twins)  and 
two  miscarriages.  Two  girls  ages  twenty-three  and  twenty-one,  enjoy  good 
health  and  are  brilliant  students.  A  boy  of  twenty  is  tuberculous.  Next 
pregnancy  a  miscarriage,  and  the  next  twins,  now  seventeen  years  old.  There 
was  another  miscarriage  following.  The  authors  present  the  geneology  ot 
both  sides  for  four  and  five  generations  and  found  no  case  of  feebleminded- 
ness. One  case  of  insanity,  rdigious  mania,  and  one  case  of  alcohoHsm  was 
discovered  on  the  maternal  side.  Tuberculosis  on  the  paternal  side  was  quite 
general.  The  father  was  thirty-three  and  the  mother  thirty-six  at  the  time 
the  twins  were  born.  Mother  fainted  frequently  during  this  pregnancy.  The 
normal  girl  was  first  born,  weighed  5^  pounds.  The  Mongoloid  boy  born 
half  an  hour  later,  weighed  6}^  pounds,  began  to  walk  at  three  and  talk  at 
six  years.  Was  on  thyroid  treatment  from  his  fifth  to  seventeenth  year  and 
some  improvement  in  his  tongue  and  speech  was  noted.  At  seventeen  years 
he  was  5  feet  tall  and  weighed  122  pounds.  Head  small  but  normal,  circum- 
ference 203/^  inches.  Hair  abundant,  coarse,  straight  and  red,  face  freckled, 
oval,  covered  with  fine  hair,  nose  short,  hearing  good,  eyes  obliquely  placed, 
pupils  normal,  vision  20/40  for  both  eyes,  genitalia  are  normal,  hair  semi- 
feminine  distribution,  hands  and  feet  clumsy. 

McLean^"  reports  another  Mongolian  idiocy  in  one  of  twins  in  a  recent 
number  of  the  Journal  of  the  American  Medical  Association.  This  is  an- 
other instance  of  double  pregnancy ;  the  boy  being  the  Mongoloid,  was  about 
half  the  size  of  the  normal  sister.  The  father  was  forty-two  and  the  mother 
thirty-six  at  the  time  of  the  birth.  Three  previous  pregnancies  resulted  in 
normal  children.  McLean  regards  the  belief  that  the  age  of  either  parent 
is  a  casual  factor,  rests  on  tradition  and  impression  rather  than  facts. 

Leeper^^  reported  176  Mongolian  idiots  and  found  neurosis  common  in 
their  ancestral  histories.  Most  of  the  cases  were  the  last  born  of  large 
families. 

Goddard^^  in  summarizing  about  three  hundred  cases  states  that  "fathers 
may  beget  Mongolian  at  any  age  from  twenty  to  sixty-three,"  but  that  the 
great  majority  of  cases  were  born  to  mothers  near  forty  years  of  age." 


36  NOBLE   P.    BARNES 

It  would  be  interesting  to  dwell  at  length  upon  the  suggested  and  possible 
etiological  factors  in  the  production  of  Mongolism,  but  space  will  not  permit 
even  a  brief  summary. 

The  usually  suggested  causes  like  alcoholism,  syphilis,  tuberculosis,  etc., 
that  are  always  mentioned  when  the  real  cause  of  a  condition  is  not  known 
can  be  disregarded  except  in  so  far  as  their  influence  bears  upon  the  general 
health. 

Studies  of  McClellan,^^  Rue  and  Goddard^*  have  demonstrated  that 
syphilis  is  not  to  be  regarded  as  a  direct  cause  of  Mongolian  idiocy. 

The  same  rating  can  be  given  alcoholism  and  parental  diseases.  They 
have  no  direct,  but  may  have  an  indirect  effect  through  their  influence  on 
parental  vitality,  their  endocrine  and  vegetative  nervous  system. 

The  defective  sperm  and  the  defective  egg,  and  various  birth  injuries 
can  account  for  many  forms  of  idiocy  but  not  for  Mongolism. 

As  is  now  well  known  these  cases  may  occur  in  our  best  families ;  but 
education,  culture,  and  refinement  do  not  insure  stability  of  the  endocrine 
system,  but  tends  rather  to  exhaust  these  vital  forces. 

The  Mongoloid  most  frequently  appears  as  the  child  bearing  period 
approaches  the  end;  like  the  last  efforts  of  expiring  nature;  not  from 
"uterine  exhaustion"  as  has  been  suggested,  but  from  endocrine  exhaustion. 
Endocrine  disturbance  in  the  parents  are  known  to  produce  endocrine  disturb- 
ances in  the  offspring. 

In  some  families  glandular  instability  may  recur  from  generation  to  gener- 
ation. The  gland  involved  in  the  offspring  may  not  be  the  same  as  the  one 
involved  in  the  parent.  Pituitary  involvement  in  children  is  often  associated 
with  hypothyroidism  (thyroid  exhaustion)  in  the  parents  or  grandparents. 
The  inherited  insufficiency  may  assert  itself  somewhere  in  the  child  and 
especially  in  the  vegetative  system. 

Vegetative  irregularity  expressed  by  glandular  dysfunction  very  naturally 
would  breed  vegetative  irregularities.  Intrauterine  life  possesses  abundant 
opportunity  for  developmental  error,  and  defect  in  any  gland  of  the  mother 
may  naturally  be  expected  to  influence  the  fetal  glandular  system. 

Striking  examples  of  the  influence  on  larval  development  of  lower  animal 
forms  is  illustrated  by  feeding  endocrine  derivatives,  e.g.,  thyroid  tissue  added 
to  water  of  frog  tadpoles  causes  the  change  to  frog  shape  within  a  week, 
whereas  natural  transformation  of  controls  requires  three  to  five  months. 
Thymus  feeding  retards  transformation — the  tadpoles  continue  to  grow 
larger  in  size  without  developing  the  frog  characteristics. 

There  can  be  no  doubt  that  measures  of  greatest  prophylactic  importance 
are  the  proper  care,  management  and  treatment  of  the  mother  before  and 
during  pregnancy.  If  endocrine  disturbances  are  not  discovered  and  proper 
support  given  to  the  exhausted  gland  or  glands    (especially  the  thyroid) 
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Mongolism,  hypopituitarism  and  other  forms  of  endocrine  imbalance  and 
nervous  instability  are  likely  to  be  seen  in  the  offspring. 

My  first  genuine  Mongoloid  came  to  me  in  1904,  and  while  I  did  not  know 
I  was  dealing  with  a  special  type  of  idiocy,  I  did  recognize  a  faulty  develop- 
ment that  I  regarded  as  defective  thymus  function.  This  case  and  six  other 
cases,  that  have  come  to  me  for  observation  and  treatment,  have  been  reported 
at  various  times. 

Argument  for  the  therapeutic  application  of  the  desiccated  thymus  gland 
was  abundant  until  191 9  when  Park  and  McClure^^  in  their  exhaustive  article 
put  a  large  question  mark  in  the  minds  of  the  students  regarding  the  alleged 
activity  and  usefulness  of  the  gland. 

We  must  at  times  arrive  at  a  diagnosis  be  exclusion,  and  this  same  pro- 
cedure will  enable  us  to  limit  the  number  of  glands  to  consider  in  this 
discussion. 

First,  the  thyroid,  the  gland  of  energy,  has  been  tried  and  found  wanting. 

Second,  parathyroidectomized  dogs  have  a  marked. disturbance  of  calcium 
metabolism,  an  increased  calcium  excretion  with  convulsions  and  other  tetanic 
symptoms,  due  to  autointoxication  by  guanidin  produced  by  the  decomposition 
of  guanin.     These  latter  symptoms  play  no  part  in  Mongolism. 

Third,  the  sex  glands,  asserting  their  influence  at  puberty,  can  have  no 
place  in  this  argument. 

Fourth,  the  pancreas  is  concerned  principally  in  carbonhydrate  metabolism 
and  these  cases  have  high  sugar  tolerance. 

Fifth,  extirpation  of  suprarenal  medulla  gives  no  symptoms  of  disease 
and  extirpation  of  the  cortex  gives  prostration  and  death  with  symptoms  of 
acute  Addison's  disease. 

Sixth,  extirpation  of  the  posterior  lobe  of  the  pituitary  is  claimed  by 
many  experimenters  to  give  no  definite  symptoms.  Deficiency  in  posterior 
lobe  secretion  causes  muscular  atony  and  retarding  of  carbonhydrate  meta- 
bolism. 

Seventh,  the  pineal  is  rated  to  have  something  to  do  with  somatic  and 
sexual  development.  Experimental  extirpation  has  demonstrated  that  the 
gland  is  not  essential  for  the  maintenance  of  life.  Some  experimenters  claim 
pinealectomy  in  young  animals  results  in  precocity  of  development.  An 
equal  number  report  no  changes  after  pinealectomy.  The  administration  of 
pineal  substance  to  young  mammals  is  claimed  to  hasten  growth  and  sexual 
maturity  and  in  paramecia  to  increase  the  rate  of  reproduction. 

Therefore,  we  have  limited  the  number  of  glands  for  this  consideration, 
to  the  anterior  pituitary  and  the  thymus. 

The  pituitary  develops  between  the  second  and  eighth  week  of  fetal 
life.  "Its  larger  anterior  part  is  formed  by  a  diverticulum  of  the  room  of 
the  primitive  mouth,  which  pierces  the  mesodermal  covering  of  the  brain 
vesicle  between  the  future  presphenoid,  i.e.,  between  the  anterior  and  middle 
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bone  centres  of  the  tribasilar  bone.  Thus,  the  fact  that  the  sella  turcica 
may  be  totally  absent,  if  indicating  that  the  development  of  the  pituitary  body 
has  been  disturbed,  may  suggest  the  inference  that  this  disturbance  has  taken 
place  between  the  second  and  eighth  week  of  fetal  life."  This  malformation 
may  be  due  to  excessive  folding  up  of  the  embryo  caused  by  an  over-active 
amnion  with  its  mesodermal  and  ectodermal  layers  about  as  thick  as  the 
embryo  and  almost  as  firm  or  rigid.  Wheeldon^®  and  others  regard  small- 
ness  of  the  amnion  as  most  probable  cause  of  achondroplasia. 

Considerable  interest  and  importance  has  been  given  to  the  investigations 
and  findings  respecting  the  size,  shape,  growth  and  development  of  the 
hypophysis.  Roentgenographic  study  of  the  sella  turcica  in  normal  children 
by  Gordon  and  BelP^  illustrates  the  great  variety  of  conditions  met  with 
in  this  important  fossa.  They  classify  the  sella  turcica  into  three  groups, 
according  to  their  shape :  Those  of  group  A  are  circular,  well  developed 
anterior  clinoids  and  straight  dorsum  sella,  group  B  are  oval,  poorly  developed 
anterior  and  posterior  clinoid  processes  and  nearbridging,  group  C  are 
flat,  saucer-like,  very  poorly  developed  anterior  and  posterior  processes  and 
dorsum  sella. 

Group  C  is  practically  limited  to  children  of  three  years  and  under,  while 
group  A  and  B  are  found  in  children  of  all  ages. 

The  C  type  is  always  found  in  smaJl  heads,  but  small  heads  do  not  always 
exhibit  this  type.  There  is  apparently  no  relationship  between  the  size  of 
the  sella  and  the  size  of  the  head. 

The  average  height  and  length  of  the  sella  is  greater  in  girls,  but  other- 
wise there  is  no  difference  noted  between  the  sexes. 

Timme^®  found  in  23  of  24  Mongolian  idiots  excavations  under  the 
anterior  clinoid  process  and  presumably  under  the  anterior  process  of  the 
optic  nerve.    It  communicates  with  the  anterior  portion  of  the  fossa  itself. 

Unger,  Van  de  Schur  and  others  report  the  pituiatry  fossa  in  these 
cases  to  be  enlarged  and  flattened.  The  data  upon  this  subject  is  insufficient 
and  too  incomplete  to  warrant  a  statement  in  regard  to  the  form  or  type  of 
sella  turcica  to  be  found  in  Mongoloids.  Thus  far  they  appear  to  fall  in 
group  C  of  Gordon  and  Bell. 

There  are  conditions,  that  we  regard  as  resulting  from  a  deficient  or 
defective  secretion  of  the  anterior  lobe  of  the  pituitary,  found  in  Mongolism, 
as  soft  waxy  skin,  weak  flabby  muscles,  retarded  mental  and  physicial  de- 
velopment, smallriess  of  stature  and  sexual  infantilism,  but  the  hormonic 
signs  of  hypopituitarism  of  the  anterior  lobe  and  the  obesity  in  dystrophia 
adiposogenitalis  present  an  entirely  different  picture   from  Mongolism. 

True,  this  gland  becomes  active  in  early  intrauterine  life  and  may  be 
instrumental  by  a  lowered  or  perverted  function,  in  producing  some  of  the 
developmental  phenomena  of  the  Mongoloid  but  from  our  present  knowl- 
edge we  are  not  warranted  in  attributing  to  this  gland  other  than  a  tributary 
roll. 
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The  one  gland  left  to  consider  is  the  much  discussed  and  partly  discredited 
thymus. 

This  gland  appears  in  6  mm.  embryos  as  an  entodermal  epithelial 
evagination  or  tubular  protrusion  from  the  ventral  part  of  the  third  gill- 
clifts  or  bronchial  groove  on  either  side,  forming  a  double  organ,  situated 
between  the  isthmus  of  the  thyroid  and  the  upper  limits  of  the  pericardium. 
The  gland  is  divided  into  lobes  and  lobules  by  the  encroaching  vascular 
tissue  growing  into  the  epithelial  masses,  gradually  crowding  the  epithelial 
element  until  there  are  only  remnants  of  them  in  the  form  of  Hassal's 
corpuscles.  During  this  process  the  vascular  stroma  is  invaded  with  lymphatic 
tissue  and  the  lymphatic  tissue  is  the  predominant  element  at  birth.  Involu- 
tion most  marked  after  puberty  is  a  gradual  disappearance  of  the  parenchy- 
mal epithelium  and  replacement  with  fat  and  connective  tissue. 

Hammer^®  emphasizes  the  variety  of  structural  changes  that  occur  in 
human  thymus  glands  at  diflFerent  ages  and  divides  them  into  five  types; 
childhood,  puberal,  youth,  manhood  and  old  age.  He  very  forcefully  calls 
attention  to  the  fact  that  the  thymus  glands  in  healthy  subjects  reflects  all 
sorts  of  varations  in  size  and  structure  and  that  thymus  glands  from  diseased 
subjects  are  never  normal. 

It  is  interesting  to  note  that  the  thymus  grows  rapidly  during  intrauterine 
and  in  the  first  two  years  of  extrauterine  life.  The  chart  arranged  from 
average  weights  of  thymi  according  to  age  by  Friedleben^"  is  suggestive. 
The  varation  in  weight  is  very  marked  and  Friedleben  and  others  have  looked 
upon  the  thymus  as  reflecting,  in  a  considerable  degree,  the  general  nutrition 
of  the  child.  Infants  poorly  nourished  or  having  prolonged  infections  or 
wasting  diseases  show  small  thymus  glands. 

In  eighteen  cases  of  marasmus  that  came  to  autopsy,  Ruhrah^^  found 
atrophy  of  the  thymus  to  be  the  only  demonstrable  lesion  beside  the  terminal 
infection.  From  his  experience  he  concluded  that  atrophy  of  the  thymus 
is  always  found  in  cases  of  infantic  atrophy,  that  the  condition  of  the  thymus 
is  an  index  of  the  general  nutrition  of  the  infant  and  that  the  state  of  the 
nutrition  in  infants  may  be  estimated  by  a  microscopic  examination  of  the 
thymus  at  necropsy.  This  supports  the  hypothesis  of  Hammer,  based  upon 
morphological  deduction  that  the  function  of  the  thymus  is  antitoxic. 

Congenital  absence  of  the  thymus  has  been  found  in  infants  dying  in  the 
first  few  weeks  of  life.  The  pathological  effects  of  the  absence  of  the  gland 
were  not  noted. 

Beurneville  found  the  gland  absent  in  25  of  28  mentally  weak  children. 

At  Bicetre  Hospital--,  306  of  408  non-myxedematous  idiots  from  one  to 
five  years  old  examined  post  morten  showed  absence  of  the  thymus. 

The  effects  of  thymectomy  on  lower  animals  are  symptoms  of  toxic 
poisoning,  diminished  calcium  metabolism,  and  later,  grave  changes  in  osseous 
and  central  nervous  system.    As  shown  by  various  reviews,  these  operations 
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have  often  been  imperfectly  performed  and  results  are  consequently  con- 
fusing. The  animal  best  adopted  for  this  experiment  is  problematical. 
Operation  in  the  first  week  of  the  animal's  life  makes  it  a  dangerous  and 
delicate  procedure  for  complete  extirpation  and  without  complete  extirpa- 
tion the  remnant  remaining  may  perform  the  function  of  the  whole  gland. 

Bircher^^  reported  8  cases  in  children  in  which  thymectomy  was  followed 
by  disturbance  in  growth.  Growth  in  height  and  ossification  centers  showed 
abnormal  conditions.  He  warns  against  thymectomy  in  children  and  against 
roentgen-ray  treatment  of  the  entire  gland. 

Frontalis*  reports  a  child  with  congenital  bone  fragility  that  died  at  three 
months.  The  necropsy  finding  showed  a  total  of  33  fractures.  In  tubular 
bones  the  epiphyseal  ossification  zone  was  normal  and  the  compact  layer, 
completely  missing.  The  thyroid  was  slightly  hyperplastic,  but  otherwise 
normal  as  were  the  pituitary  and  adrenals.  The  thymus  weighed  3  grams, 
was  gray  in  color  and  sclerotic.  The  connective  tissue  was  increased  and 
groups  of  epitheloid  cells  and  of  Hassal  corpuscles  were  isolated  by  fibrillar 
rings.  The  internal  structure  of  the  lobules  showed  a  diminished  number 
of  epitheloid  cells  with  poorly  stained  protoplasm — sclerosis  with  lymphoid 
degeneration  and  atrophy  of  the  epitheloid  elements.  Frontali  regards  the 
degeneration  of  the  thymus  as  etiologically  related  to  the  bone  dystrophy. 

Barker^^  states  "the  thymus  is  now  recognized  as  belonging  to  the  great 
group  of  glands  furnishing  internal  secretions."  Thymolymphatic  distrub- 
ances,  thymic  hyperplasia,  he  associates  with  three  conditions  manifest  m 
the  digestive  tract :  "  ( i )  Hyperplasia  of  tonsils  and  of  the  lymphatic  nodules 
in  the  digestive  tract ;  (2)  abnormally  long  intestine ;  (3)  large  medial  incisors- 

Sajous-®,  after  exhaustive  argument  on  the  subject,  concludes  "the  func- 
tion of  the  thymus  is  to  supply,  through  the  agency  of  its  lymphocytes,  the 
excess  of  phosphorus  in  organic  combination,  which  the  body,  particularly 
the  osseous,  nervous  and  genial  systems,  requires  during  its  development  and 
growth,  i.e.,  during  infancy,  childhood,  and  adolescence  or  later  if  need  be." 

From  various  experimental  and  physiological  observations,  there  seems  to 
be  an  antagonism  in  the  action  of  the  thymus  and  sex-glands.  This  is  shown 
in  the  persistently  large  thymus  of  the  eunuch  and  of  animals  early  castrated ; 
by  the  increase  in  the  weight  of  the  testicles  or  ovaries  in  thymectomised 
animals,  and  by  normal  retrogression  of  the  thymus  with  the  onset  of  puberty ; 
this  retrogression  apparently  making  puberty  possible. 

The  thymus  responds  to  many  conditions,  like  the  thyroid,  with  which  it 
is  closely  associated  developmentally,  anatomically,  often  correlated  physio- 
logically and  pathologically.  Hunter^^  and  others  have  demonstrated  the 
presence  of  thyroid  tissue  in  the  thynius.  Likewise  the  over  worked  thymus, 
like  the  over  worked  thyroid,  may  be  at  first  hyper-  and  later  hypo-active. 
The  over-enlarged  thymus  like  the  over-enlarged  thyroid,  may  be  a  diseased 
or  sick  gland,  deficient  in  its  action,  regardless  of  its  increased  size.    This  is 
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demonstrated  in  the  auto-intoxication  associated  with  thymic  hyperplasia  in 
status  lymphaticus.  In  this  latter  condition  we  have  some  of  the  symptoms 
manifest  in  Mongolism ;  i.e.,  delicate  texture  of  the  skin  white  cream  colored 
and  velvety  to  touch ;  female-like  distribution  of  hair  in  males  and  axillary 
fat  pads  with  scanty  hair. 

In  5652  autopsies  at  the  Bellevue  Hospital,  456  were  cases  of  status 
lymphaticus,  or  8  per  cent.  In  well  developed  status  lymphaticus  the  thymus 
was  hyperplastic  in  every  instance.  In  recessive  status  lymphaticus,  the 
thymus  was  weighable  only  occasionally  and  often  was  invisible  to  the  naked 
eye. 

Hyperplasia  of  the  thymus  is  frequently  found  in  acute  toxemia  and 
where  there  is  alteration  of  other  endocrines  as  in  hyperthyroidism,  hypo- 
thyroidism, acromegaly  and  tetany.  Where  goiter  is  endemic,  thus  hyper- 
trophy and  myxedema  in  the  new-born  is  frequently  found. 

That  the  Mongoloid  has  a  defective  thymus  is  demonstrated  from  this 
point  of  view.  He  has  a  defective  protective  organism  and  is  easy  prey  to 
bacterial  infections.  According  to  Wiggandt  only  about  9  per  cent  reach  the 
age  of  twenty-five.  This  percentage  is  much  too  high  for  the  majority  of 
them  die  before  a  diagnosis  has  been  made. 

It  seems  reasonable  to  regard  the  thymus  as  a  lymphatic  gland  with  special 
functions ;  a  protector  of  the  body  by  its  antitoxic  action,  a  center  of  control 
of  nuclein  metabolism,  and  a  correlator  in  the  functions  of  other  glands.  It 
is  possible  too,  that  an  internal  section  of  undefined  character  is  active  chiefly 
in  intrauterine  life. 

The  evidence  presented  is  not  sufficient  to  place  an  absent  or  defective 
thymus  as  the  sole  cause  of  Mongolism,  but  it  is  enough  to  demonstrate 
an  inseparable  relationship  and  emphasizes  its  importance. 

Twenty  years'  observation  in  the  employment  of  desiccated  thymus  gland 
has  proved  its  usefulness  clinically  in  conditions  associated  with  defective 
nutrition  and  backwardness  of  developmently  prodesses  in  infants  and 
children. 

CLINICAL   MANAGEMENT. 

The  seven  Mongoloids  I  have  had  under  observation  have  all  been  bene- 
fited by  thymus  treatment.  Five  have  died.  One  of  tuberculosis  in  his 
twenty-second  year  and  others  succumbed  to  the  influenza  epidemic  of  1918. 
One  of  these,  with  congenital  heart  disease,  and  other  handicaps,  completed 
a  high  school  course  and  was  in  a  fair  way  to  become  a  useful  citizen.  This 
case  was  under  constant  observation  from  his  sixth  month  of  life.  Of  the 
other  two,  one  was  not  seen  until  his  fifth  year  and  while  he  has  improved 
both  mentally  and  physically  the  feeblemindedness  is  too  well  established  to 
ofTer  much  hope  of  near  normal  recovery.    The  seventh  case  was  diagnosed 
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at  birth.  With  the  exception  of  from  the  second  to  the  sixth  months  he 
was  under  constant  observation.    His  progress  is  most  gratifying. 

For  the  expectant  mother,  glandular  support,  especially  to  the  thyroid,  is 
of  the  greatest  importance. 

Second  to  recognizing  the  fact  that  incretions,  derived  from  the  mother 
during  intrauterine  life  if  defective  or  deficient,  will  affect  morphogensis,  is 
the  early  recognition  and  treatment  of  the  Mongoloid, 

To  the  administration  of  the  properly  selected  gland  or  glands  (and 
thyroid,  pituitary  and  thymus  in  proper  doses  to  meet  special  needs  are  the 
glands  to  study)  we  should  employ  every  measure  that  will  assist  in  improving 
the  subnormal  mental  and  physical  condition  of  the  patient. 

Pluriglandular  compounds  as  marketed  by  many  commercial  houses  are 
an  expression  of  ignorance,  and  the  advancement  of  therapeutic  knowledge 
is  hindered  by  employing  such  products. 

The  physician  who  is  not  a  student  and  is  not  especially  interested  in 
endocrinolqg^  and  has  not  the  time  or  inclination  to  carefully  observe  and 
continuously  direct  the  treatment  and  management  of  these  cases  will  never 
get  the  best  results.  He  only  does  himself  and  his  patients  an  injustice. 
The  removal  of  the  infected  teeth,  tonsils,  adenoids  and  all  conditions  that 
are  a  hindrance  to  health  and  happiness  should  be  promptly  instituted. 

The  need  of  a  properly  selected  diet  can  not  be  emphasized  too  emphat- 
ically. In  some  cases  this  becomes  a  real  problem  on  account  of  defective 
digestive  ferments  and  weak,  distended  intestines. 

It  should  be  remembered  that  deficiency  diseases  are  due  to  insufficient 
vitamins  as  well  as  to  insufficient  incretions. 

The  mingling  with  other  children  is  one  of  the  most  important  educational 
procedures.  Later  the  advantage  of  a  school  for  atypical  children  or  better  a 
private  tutor  who  will  be  interested  and  take  especial  pains  to  study  and 
develop  his  pupil  can  not  be  denied. 

Finally,  of  most  lasting  benefit  to  the  child  and  the  community  is  the 
selection  of  an  occupation  fitted  to  the  mental  and  physical  capacity  or  cap- 
ability of  the  subject  and  one  conducive  to  promoting  the  general  health, 
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THE  INSTABILITY  OF  ADOLESCENCE  AND  ITS  TREATMENT 
FROM  THE  ENDOCRINOLOGIC  STANDPOINT. 

BY  E.  BOSWO'RTH  McCREADY,  M.D.,  F.A.C.P., 

PITTSBURGH,   PA. 

From  the  standpoint  of  physical  and  mental  health  there  is  no  more 
important  period  in  the  individual's  existence  than  that  of  puberty,  involving 
as  it  does  most  radical  changes  in  all  physiological  functions.  As  stated 
by  HalP  "Adolescence  is  a  new  birth,  .  .  .  The  Annual  rate  of  growth 
in  height,  weight,  and  strength  is  increased  and  often  doubled,  and  even 
more.  Important  functions,  previously  non-existent,  arise.  Growth  of 
parts  and  organs  loses  its  former  proportions,  some  permanently  and  some 
for  a  season.  Some  of  these  are  still  growing  in  old  age  and  others  are  soon 
arrested  and  atrophy.  The  old  measures  of  dimensions  become  obsolete, 
and  old  harmonies  are  broken.  The  range  of  individual  differences  and 
average  errors  in  all  physical  measurements  and  all  psychic  tests  increases. 
Some  linger  long  in  the  childish  stage  and  advance  late  or  slowly,  while 
others  push  on  with  a  sudden  outburst  of  impulsion  to  early  maturity." 

Physical  and  mental  break-down  in  youths  of  both  sexes  from  twelve  to 
eighteen  years  of  age  are  common  and  health  impaired  in  some  degree  is  so 
frequent  as  to  require  no  emphasis.  Every  year  more  than  twenty  thousand 
adolescents  are  afflicted  with  dementia  praecox  and  a  considerable  proportion 
of  suicides  in  this  country  are  in  children  of  school  age.  Goitre,  and  other 
forms  of  endocrine  disturbance,  chlorosis,  and  other  anemias,  epilepsy,  tu- 
berculosis, gastric  and  duodonel  ulcer,  nephritis,  various  neuroses,  and  a  host 
of  minor  maladies  are  apt  to  make  their  initial  appearance  at  this  time  or  to 
become  exaggerated  to  an  alarming  degree.  Normally  the  healthy  human 
individual  passes  through  the  physiological  changes  incident  to  pubescence 
without  mishap  and  with  only  those  milder  manifestations  of  imbalance  in- 
evitable to  such  comparatively  sudden  changes  in  the  economy.  However,  we 
must  face  the  fact  that  a  large  proportion  of  the  population  are  not  normally 
healthy,  and  that  constitutional  inferiority  is  rather  the  rule  than  the  exception. 
Further,  the  stress  and  strain  of  modem  life  tends  to  aggravate  deficiencies 
which  might  otherwise  be  negligible.  It  is  not  my  intention  to  discuss  in  this 
paper  gross  abnormalities  of  mental  and  physical  deviation  but  merely  to  call 
attention  to  some  of  the  milder  manifestations  of  imbalance  occurring  at  the 
adolescent  period,  which  are  met  with  frequently  by  every  physician,  and 
which  deserve  more  than  the  indifference  usually  accorded  them.  The  in- 
stability of  adolescence  which  is  sufificiently  grave  to  warrant  our  attention 
usually  has  its  beginnings  early  in  the  life  of  the  individual  through  causes 

(44) 
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which  may  be  hereditary,  acquired  or  a  combination  of  both.  Thus  as 
etiological  factors  there  may  have  existed  (i)  defects  in  the  chromosomes  of 
the  ovum  or  spermatozoon  of  parents;  (2)  toxemia  in  the  parent,  or  parents, 
affecting  the  ovum  or  spermatozoon,  or  both,  resulting  in  a  defective  im- 
pregnated ovum  or  germ ;  toxemia  in  the  mother,  or  poisoning  of  the 
germ  because  of  local  disease  in  the  endometrium,  or  insufficient  nutrition  of 
the  developing  ovum,  or  unfavorable  environment  in  postnatal  life  leading  to 
disease,  to  malnutrition  or  to  toxemia;  (3)  a  combination  of  hereditary 
and  environmental  causes,  which  is  perhaps  the  most  frequent.  (Noble.) 
Thus  vitiating  influences  interfering  with  normal  cell  development  and  with 
the  natural  force  of  growth  become  aggravated  because  of  the  intimate  inter- 
relation and  interdependence  of  the  various  systems  of  body  cells,  among 
the  most  important  of  which  are  those  initiators  and  regulators  of  correlative 
growth — the  vegetative  nervous  system  and  the  ductless  glandular  systems, 
and  through  the  formation  of  a  vicious  circle  further  impairment  of  somatic 
and  functional  integrity  results.  Most  significant  phenomena  at  this  f>eriod 
are  those  relating  to  the  endocrine  glands.  Coincident  with  the  involution 
of  the  thymus  occurs  increased  functioning  of  the  thyroid,  the  pituitary, 
the  chromoffin  system  and  the  gonads.  Under  normal  conditions  these  act 
in  harmonious  equilibrium  and  through  the  correlative  activation  of  all  bodily 
processes  the  child  metamorphoses  into  youth  gradually  and  uneventually. 
But,  as  a  chain  is  as  strong  as  its  weakest  link,  so  is  the  adolescent  as  strong 
as  his  weakest  organic  entity,  whether  it  be  nervous,  endocrine  or  other.  The 
strain  of  puberty  is  then  all  that  is  necessary  to  bring  out  inherent  inad'^quacies. 
As  an  access  of  function  on  the  part  of  the  endocrine  system  is  the  exciting 
cause  of  the  phenomena  of  adolescence  it  is  natural  that  many  of  the  abnor- 
malities incident  to  this  period  should  be  attributable  to  irregularities  of 
function  in  these  important  organs.  Not  only  may  somatic  and  physiological 
anomalies  have  their  origin  in  the  endocrine  organs  but  also  behavioristic 
anomalies  as  well.  For  as  Gushing^  has  stated  "...  it  is  quite  probable  that 
the  psychopathology  of  every-day  life  hinges  largely  upon  the  effect  of  ductless 
gland  discharges  upon  the  nervous  system.  This  is  particularly  worthy  of 
consideration  in  the  study  of  child  psychology  in  its  relation  to  puberty  and 
adolescence,  especially  in  those  individuals  -  in  whom  there  is  some  under- 
lying, possibly  inherited,  functional  deviation  in  the  chemistry  of  the  internal 
secretions."  The  writer,  for  a  number  of  years,  since  Charles  P.  Noble, 
whom  most  of  you  know  as  a  brillant  gynecologist  of  a  few  years  past  but 
possibly  few  know  as  a  deep  student  of  genetics,  of  biology  and  the  phenomena 
of  degeneration,  first  impressed  it  upon  his  mind,  has  emphasized  the  im- 
portance of  an  underlying  constitutional  hypoplasia  in  the  etiology  of 
developmental  defects  in  children.  In  a  more  or  less  general  hypoplastic 
constitution  there  is  apt  to  be  considerable  involvment  of  the  glandular 
structures,  the  symptoms  of  which  are  likely  to  become  most  manifest  at 
puberty.     All  endocrine  irregularities  manifesting  themselves  at  puberty  do 
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not,  however,  have  a  basis  of  constitutional  inferiority,  for  as  Hoxie^  says. 
"All  endocrine  anomalies  are  not  congenital  but  many  of  them  are  the  results 
of  accidents  occurring  in  adolescence  and  early  adult  life." 

A  syndrome  which  even  in  its  frequently  met  milder  forms  is  responsible 
for  much  instability  at  this  time  is  one  of  which  the  manifestations  are  soft 
velvety  skin,  retarded  appearance  of  axillary  and  pubic  hair,  delayed  develop- 
ment and  differention  of  genital  system,  disproportionate  skeletal  growth. 
These  individuals  fatigue  easily  and  are  subject  to  dyspnea  or  exertion,  are 
likely  to  faint  and  collapse  in  critical  situations,  and  are  liable  to  syncope 
and  even  death  under  narcosis,  from  fright,  and  as  the  result  of  profound 
exhaustion.  They  are  subject  to  urticaria,  asthma,  hay  fever,  acidosis  and 
enuresis,  are  unduly  vulnerable  to  infectious  diseases,  especially  to  tuber- 
culosis, and  are  frequent  sufferers  from  nephritis  and  diabetes.  An  ex- 
isting tendency  toward  stammering  or  stuttering  becomes  aggravated  at 
this  time,  and  epilepsy  frequently  makes  its  appearance  during  this  epoch 
in  these  subjects.  Bartel*  observes  that  suicide  is  a  not  infrequent  termination 
to  their  lives.  The  behavioristic  irregularities  are  founded  upon  the  easy 
fatigibility,  the  headaches  and  other  organic  pain  sensations  and  from  the 
sense  of  inferiority  developed  as  a  result  of  appreciation  of  their  own 
physical  and  functional  anomalies.  The  mental  capacity  is  often  decidedly 
subnormal  though  this  is  by  no  means  a  constant  concomitant,  as  a  high  degree 
of  intellectuality  is  often  found  especially  in  the  milder  grades.  Such  individ- 
uals are  likely,  however,  to  be  unstable,  eccentric,  and  incapable  of  sustained 
application,  and  so  become  lax  in  their  school  work,  do  not  take  part  in  the 
activities  of  their  comrades  and  become  careless  and  untidy  about  their 
persons.  Feeble  emotional  inhibition  is  common  and  moral  inferiority  may 
be  shown  by  pathological  lying,  stealing,  etc.  The  writer's  experience  with 
these  individuals  in  juvenile  court  has  shown  him  that  many  youthful  de- 
linquents are  of  this  type  and  that  usually  they  come  into  conflict  with  the  law 
more  through  the  influence  of  a  stronger  personality  than  through  their  own 
initiative.  Sometimes,  however,  aggressive  individuals  are  met  with  in 
whom  the  sense  of  inferiority  seems  to  drive  on  to  extremes  of  action  in  an 
endeavor  at  compensation.  Among  sexual  offenders  the  individual  of  this 
type  is  usually  the  passive  instrument,  in  the  case  of  the  female  easily  seduced 
not  by  reason  of  strong  libido  but  because  of  weak  resistance  and  lack  of 
ethical  appreciation.  Both  sexes  are  prone  to  become  the  victims  of  sexual 
degenerates,  especially  because  of  their  bodily  configuration  being  especially 
attractive  to  inverts. 

While  indications  of  anomaly  of  the  thymus  are  frequently  apparent  in 
these  cases,  the  anomalies  of  development  have  been  ascribed  to  deficiency  of 
the  gonads,  underactivity  of  the  adrenals,  and  of  the  pituitary.  Timm' 
contends,  that  the  syndrome  is  pluriglandular,  dependent  in  a  large  degree 
to  deficiency  of  the  chromofiin  system.  In  this  the  writer  agrees  and  is  also 
inclined  to  believe  that  the  enlarged  and  persistent  thymus  may  be  a  factor 
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only  through  "reactivation"  (Hoxie)  of  the  thymic  parenchyma.  This  re- 
activation may  be  secondary  to  disturbance  in  endocrine  equiUbrium  rather 
than  causative. 

With  the  approach  of  puberty  the  thyroid  becomes  more  active,  both  as 
a  cause  and  as  a  result  of  the  increased  metabolic  demands  of  the  economy. 
Upon  this  increased  activity  depends,  in  large  degree  the  sexual  differentation 
and  maturity  of  the  individual.  To  an  extent  hypertrophy  at  this  time  is 
physiological  and  normal,  giving  to  the  young  girl  the  full  round  throat, 
esthetically  desirable,  and  to  the  boy  an  added  prominence  to  the  region  of 
the  enlarging  larynx.  Both  sexes  at  this  time  are  "thyroid  conscious,"  of 
coHStricting  bands  about  the  neck.  Hence  the  low  neck  attire  of  the  flapper 
and  the  sport  shirt  of  the  hobbledehoy.  In  the  organically  inferior  the  thyroid 
is  either  inherently  inadequate  to  the  increased  demands  upon  it,  or  if  normal 
must  compensate  for  the  insufficiency  of  other  structures,  in  either  case  it 
may  become  overactive.  Irritating  factors  of  various  kinds,  toxic,  emotional 
and  reflex  may  also  cause  thyroid  hyperactivity.  The  manifestations  are 
those  of  an  over-drive,  excitability,  over-activity  with  intervals  of  fatigue, 
emotivity,  in  fact  all  the  manifestations  of  hyperthyroidism  found  in  the  adult 
but  modified  in  certain  aspects  because  of  the  lesser  adjustability  of  the 
subject.  These  causes  are  often  difficult  problems  in  home  and  school  and 
require  careful  and  judicious  handling.  They  form  a  fairly  large  proportion 
of  juvenile  delinquents,  are  aggressive,  impatient  of  restraint,  are  gang 
leaders,  and  disturbing  elements  generally.  They  are  often  hypersexual  and 
thus  prone  to  sex  delinquencies  of  an  aggressive  type.  Thus  in  discussing  the 
premature  eroticism  leading  to  sexual  misdemeanors  the  writer  has  elsewhere 
stated*  that  in  making  examinations  in  Juvenile  Court  he  has  been  struck  by 
the  fact  that  practically  without  exception  all  girls  charged  with  sexual  offences 
have  enlarged  and  over-active  thyroids.  Just  within  the  last  few  days  he 
has  seen  a  colored  girl,  aged  12,  brought  into  Juvenile  Court  because  of 
nymphomania  and  seduction  of  other  children  of  both  sexes  to  unnatural 
sexual  practices  who  has  a  marked  hyperthyroidism,  enlarged  thyroid,  pulse 
150,  tremors,  slight  exopthalmos. 

In  more  severe  degree  of  organic  insufficiency  of  the  thyroid  or  when 
the  gland  has  been  crippled  by  an  acute  toxemia  earlier  in  childhood,  or  by 
a  milder,  long  continued  toxemia,  it  fails  to  meet  the  increased  functional 
demands  and  hypothyroidism  results.  These  subjects  become  more  or  less 
dull  and  lethargic,  are  unable  to  keep  up  with  their  classes,  fatigue  easily,  are 
moody,  introspective,  and  may  put  on  weight.  In  girls  the  menses  are  delayed, 
irregular  and  painful.  These  subjects  are  fretful  and  querulous  and  incapable 
of  sustained  effort.  True  dystrophia  adiposo-genitalis  is  usually  due  to 
tumor  or  injury  to  the  pituitary  and  is  characterized  by  genital  aphasia, 
adiposis  and  deficient  skeletal  development.  However,  minor  forms  are  fre- 
quently met  in  which  the  pituitary  deficiency  is  transitory  or  which  respond 
to  treatment  with  subsequent  normal  development.    These  subjects  in  contra- 
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distinction  to  the  case  with  organic  impairment  are  often  very  alert  mentally, 
good  natured  and  physically  active  but  may  be  defective  in  ethical  apprecia- 
tion. One  of  my  cases  obtained  large  sums  of  money  on  several  occasions  by 
forgery,  but  after  custodial  care  in  an  industrial  institution  under  favorable 
hygienic  conditions  with  pituitary  feeding  the  hypo-pituitary  manifestations 
disappeared  and  in  several  years  there  has  been  no  delinquency.  Tucker'' 
in  a  most  comprehensive  paper  in  191 8  called  attention  to  the  physic  mani- 
festations of  pituitary  anomaly  in  adolescents.  Eunuchoid  types  in  mild 
degree  are  met  with  in  adolescents  of  both  sexes.  These  exhibit  no  special 
behavioristic  characterictics  other  than  asthenia  and  immaturity  of  judgment. 

Since  the  phenomena  of  adolescence  are  intimately  concerned  with  the 
sexual  maturation  of  the  individual  it  is  but  natural  that  manifestations 
referable  to  the  reproductive  organs  and  functions  should  occur  at  this  time. 
Mention  of  such  anomalies  has  already  been  made  in  connection  with  dis- 
turbances in  other  endocrine  organs  and  in  fact  so  intimate  is  the  relationship 
existing  between  the  gonads  and  the  rest  of  the  endocrine  system,  the  thyroid, 
pituitary  and  suprarenals  being  responsible  for  development  and  subsequent 
activity,  and  the  thymus,  and  possibly  the  pineal,  for  restraint  of  precocity, 
that  discussion  of  the  former  structures  can  hardly  be  separated  from  the 
former — at  least  in  a  paper  of  the  present  scope. 

Functional  hypoadrenia  ("a  symptom-complex  of  deficient  activity  of  the 
adrenals  due  to  inadequate  development,  exhaustion  by  fatigue,  ...  or  any 
other  factor,  .  .  .  capable  of  reducing  their  secretory  activity."  Sajous)  is 
frequently  found  in  adolescents,  and  is  marked  by  sensitiveness  to  cold  and 
cold  extremeties,  hypotension,  weak  heart  action,  anorexia,  anemia,  consti- 
pation, asthma  and  other  manifestations  of  hypersensitiveness,  and  by 
psychasthenia.  These  individuals  are  unable  to  adequately  meet  the  demands 
of  ordinary  life.  Fatigibility  is  a  manifestation  of  the  condition  and  exertion 
or  sustained  effort  increases  the  adrenal  depletion.  They  are  emotional,  crave 
excitement,  but  are  fatigued  by  excitement.  Often  clever  students,  their 
work  is  sporadic  and  superficial.  Their  enthusiasms  are  intense  but  short- 
lived, but  may  be  revived  after  sufficient  periods  of  rest.  They  are  unduly 
susceptible  to  infections  and  toxemias,  and  to  reflex  irritations. 

The  treatment  of  the  manifestations  of  instability  in  adolescence  may  be 
divided  as  follows: 

1 .  Preventive. 

2.  Hygienic 

3.  Medical. 

Preventive :  Could  we  begin  our  treatment  with  the  grandparents  our  re- 
sults might  be  more  brilliant,  for  in  many  instances  we  are  dealing  with  the  end 
results  of  a  long  line  of  perverted  physiology,  aggravated  by  extraneous,  often 
preventable,  pernicious  influences.  However,  as  our  patients  of  the  present 
generation  are  the  grandparents  of  the  future  the  situation  is  not  without 
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hope.  Pre-natal  hygiene  and  treatment  of  the  expectant  mother,  in  selected 
cases  by  endocrine  therapy,  offers  encouraging  results.  Proper  attention  to 
nutritional  needs  during  infancy  and  childhood,  attention  to  hygienic  needs 
as  diet,  McCarrison^  has  observed,  in  the  course  of  feeding  experiments  in 
animals,  that  malnutrition  from  insufficient  or  improper  diet,  gives  rise  to  en- 
largement of  the  adrenals  and  sometimes  of  the  pituitary  body  with  atrophy 
of  all  endocrine  structures,  fresh  air,  exercise,  clothing,  sleep,  etc.,  avoidance 
of  undue  fatigue  and  strain,  shielding  from  infection  and  all  measures  which 
may  be  included  under  the  term  "health  culture"  have  their  influence  for 
good  in  preventing  and  combating  endocrine  instability. 

The  medical  treatment  of  chronic  states  of  ill-ihealth,  of  anemia  (of 
the  greatest  importance  in  the  writer's  opinion)  malnutrition  etc.,  is  most 
necessary.  Marine  and  KimbalF  have  shown  what  can  be  done  in  childhood 
in  the  way  of  prevention  of  simple  goitre  by  the  administration  of  3-5  n^.  of 
iodine  twice  weekly  over  a  period  of  one  month  and  repeated  twice  yearly. 
Of  2190  school  girls  taking  2  gm.  sodium  iodide  twice  yearly  only  five 
developed  thyroid  enlargement,  while  of  2305  not  taking  the  treatment  495 
developed  enlargement.  Of  182  with  goitre  taking  the  treatment  733  thyroids 
decreased  in  size;  of  1048  with  goitre  not  taking  the  treatment  145  decreased 
in  size. 

During  acute  disease  and  during  convalesence  due  consideration  should 
be  accorded  the  possible  deleterious  effects  of  the  disease  process  upon  the 
endocrine  system,  and  the  proper  steps  taken  to  combat  these  effects.  Care 
should  be  used  that  the  therapeutic  measures  utilized  in  the  treatment  of  the 
disease  shall  not  harmfully  affect  the  endocrines.  The  writer  is  convinced 
that  overzealous  use  of  serum,  vaccines,  and  other  foreign  proteins,  and  the 
intravenous  injection  of  chemical  substances  is  sometimes  followed  by  perma- 
nent damage  to  the  endocrine  system  and  to  the  nervous  system,  as  a  result 
of  anaphylaxis  and  allergy. 

The  hygienic  supervision  of  the  unstable  adolescent  is  of  the  utmost 
importance,  probably  of  more  importance  than  more  strictly  medicinal  treat- 
ment. Modern  life  with  its  fetich  of  strenuosity  exposes  the  youth  to  the 
very  influences  which  are  most  inimical  to  his  proper  development.  Arduous 
schxwl  work  with  long  hours,  lessons  to  be  prepared  at  home,  competitive 
sports  without  proper  supervision,  movies,  jazz,  erotic  literature,  joy  rides, 
inadequate  meals,  etc.,  all  tend  to  aggravate  existing  instability  and  to  estab- 
lish instability  in  the  organically  stable.  Modern  usage  takes  no  account 
of  the  phenomena  of  normal  adolesence,  of  the  lassitude  of  mind  and  body 
alternating  with  periods  of  undue  activity,  the  emotional  unrest,  easy  fatigi- 
bility,  the  egoism,  the  need  for  much  sleep,  much  food,  and  much  fresh  air 
and  sunshine.  The  adolescent  should  be  carefully  studied  in  regard  to  his 
existing  capabilities  and  his  duties  and  activities  modified  as  required.  Except 
where  actual  hyperthyroidism  exists,  in  which  case  complete  rest  is  needed, 
the  youth  will  be  benefited  by  active  outdoor  exercise,  his  school  work  should 
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be  curtailed  if  necessary,  his  hours  of  sleep  should  b^  long,  his  meals  bountiful 
with  due  regard  to  the  craving  for  sweets,  his  skin  kept  active,  and  he  should 
be  encouraged  to  find  relaxation  in  activities  which  interest  without  undue 
emotional  excitement.  The  psychic  life  of  the  adolescent  is  full  of  conflicts, 
complexes,  and  suppressions.  Proper  physical  hygiene  and  sympatlietic 
understanding  on  the  part  of  parent,  teacher  or  physician  will  serve  to  bring 
about*  adjustment  better  than  any  intrusive  efforts  at  psychoanalysis. 

Though  normally  "youth  is  a  disease  which  cures  itself"  the  class  of 
cases  which  we  have  been  considering  require  something  more  than  neglect 
or  even  ordinary  hygienic  care.  Anders^*^  impresses  the  fact  that  "we  must 
not  be  unmindful  of  minor  degrees  or  earlier  stages  of  dysfunction,  where  it 
is  difficult  in  the  extreme  to  recognize  any  of  the  features  which  ordinarily 
make  up  the  characteristic  syndromes.  These,  however,  call  for  and  are 
readily  amenable  to  appropriate  specific  organotherapy."  The  first  step  in 
treatment  is  the  removal  of  all  possible  sources  of  focal  infection  and  reflex 
irritation.  The  anemia,  present  in  the  majority  of  cases  must  be  adequately 
treated.  In  girls  the  anemia  is  often  chlorotic  in  type.  The  above  is  often 
sufficient  to  bring  about  a  satisfactory  state  of  endocrine,  nervous  and  emo- 
tional equilibrium  with  the  gradual  amelioration  of  untoward  symptoms.  It 
often  requires  a  nice  discrimination  to  determine  whether  symptoms  of 
imbalance  are  manifestations  of  normal  or  of  perverted  physiology.  The 
routine  administration  of  organic  products  is  reprehensible  and  liable  to  con- 
vert normal  physiological  processes  into  abnormal  ones.  These  substances 
are,  however,  of  very  great  value  when  indications  for  their  use  actually 
exist. 

In  deficiency  of  the  chromoffin  system  suprarenal  and  pituitary  substances 
are  of  value.  The  writer  prefers  the  whole  pituitary  gland  be  given  in  small 
doses  and  increased  gradually.  The  action,  when  the  basal  metabolism  rate 
is  low,  is  enhanced  by  the  addition  of  thyroid  gr.  l/ioo  to  i/io.  In  girls  the 
writer  also  gives  ovarion  substance.  Where  thyroid  inadequacy  exists,  with 
or  without  hypertrophy,  thyroid  substance  or  extract,  or  thyroxin  is  given 
with  advantage.  With  a  drug  as  potent  as  thyroid  the  same  care  should  be 
taken  in  administration  as  with  arsenic,  belladonna  and  other  toxic  drugs. 
Pollick  and  the  writer,"  collaborating  in  a  paper  to  be  published  in  the  Penn- 
sylvania Medical  Journal  this  month,  have  called  attention  to  the  dangers  of 
unchecked  thyroid  therapy  and  also  to  the  advantage  of  therapeutic  control 
through  periodic  basal  metabolism  estimations. 

CONCLUSIONS. 

I.  The  period  of  adolescence  is,  in  both  sexes,  a  time  of  unusual  physical 
and  mental  stress,  tending  to  aggravate  inherent  weaknesses  and  to  initiate 
organic  and  functional  anomalies. 
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2.  The  endocrine  system  because  of  its  intimate  concern  with  growth 
and  development  with  metabolism  and  with  the  phenomena  of  sexual  maturity 
is  particularly  liable  to  disturbance  of  function. 

3.  The  endocrine  implications  may  manifest  themselves  in  many  and 
diverse  ways,  requiring  careful  analysis  for  detection  and  for  correct  evalua- 
tion of  their  relative  importance. 

4.  .Well  advised  prophylactic  and  hygienic  management  and,  in  properly 
selected  cases,  rational  therapeutic  intervention  will  accomplish  much  in  the 
way  of  prevention  and  correction  of  anomalies  of  physical  and  mental  func- 
tion during  this  important  epoch. 
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VITAMINE  C  AS  VEGETABLE  AND  ANIMAL  TYROSIN  AND 

TYROSINASE,  JOINTLY  THE  HOMOLOGUES  OF 

ADRENALIN  TESTS  AND  FOOD  VALUES.* 

BY  CHARLES  E.  deM.  SAJOUS,  M.D.,  LL.D.,  Sc.D., 

PHILADELPHIA. 

The  subject  which  President  Anders  requested  me  to  consider  at  this 
meeting,  the  vitamines,  was  welcome  for  several  reasons.  First  among  these 
is  the  fact  that  the  endocrine  glands  are  increasingly  being  recognized  as 
participants  in  the  pathology  of  deficiency  diseases,  which  means  additional 
support  of  my  contention  of  two  decades  ago  that  the  internal  secretions  were 
of  paramount  importance  in  the  genesis  of  disorders  other  than  the  pure 
endocrinopathies.  A  second  source  of  gratification  is  that  it  affords  another 
opportunity  to  urge  that  there  is  a  true  science  of  endocrinology  distinct  from 
the  prevailing  chaos  so  generally  mistaken  for  it.  A  third  reason  is  that  it 
enables  me  to  emphasize  anew  that  researches  in  but  one  of  the  many  branches 
of  medical  science,  cannot  reveal  the  functions  of  the  endocrine  glands.  This 
is  shown  by  the  failure  of  physiology  to  do  so  even  during  the  sixty-three 
years  elapsed  since  Claude  Bernard  initiated  modern  endocrinology  and 
despite  earnest  physiological  researches  which,  indeed,  have  yielded  a  vast 
array  of  invaluable  data,  though  no  actual  function.*  Finally,  it  permits  me 
to  add  another  link  to  the  chain  of  evidence  attesting  to  the  supreme  impor- 
tance of  certain  endocrines  in  bodily  functions.  Those  I  have  attributed  to 
the  adrenals,  as  we  shall  see  presently,  furnish  at  least  a  strong  clue  to  the 
identity  of  one  vitamine  in  both  animal  and  plant  life.  The  bearing  of  this 
statement  may  be  gathered  from  the  fact  that  Casimir  Funk,  in  closing  the 
second  edition  of  his  admirable  book  on  the  vitamines^  recently  issued, 
writes:  "We  must  still  await  the  investigator  who,  through  tedious  and 
patient  work,  will  take  the  decisive  step  forward — the  recognition  of  the 
exact  nature  of  the  vitamines." 


*  This  is  the  underlying  cause  of  the  present  confusion  in  endocrinology.  Without  a 
knowledge  of  the  functions  of  an  organ,  its  symptomatology,  pathology  and  therapeutics 
(including  organotherapy)  cannot  be  placed  upon  a  sound  foundation.  I  have  long  urged 
that  a  broad  view  of  the  subject,  e.g.,  coordinated  and  synthesized  evidence — facts  only — 
from  all  branches  of  medical  science,  clinical  and  auxiliary,  could  alone  solve  so  vast  a 
problem.  Hence  the  fact  that  the  functions  I  attributed  to  the  adrenals  so  deeply  involved 
in  the  study  of  the  vitamines  have,  as  shown  in  the  present  paper,  alone  stood  the  test 
of  time. 

(52) 
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A  few  high  Hghts  of  the  subject  may  prove  helpful  as  a  preamble.  Beri 
beri  or  multiple  neuritis  had  long  been  known  by  the  Japanese  to  be  in  some 
way  connected  with  a  faulty  diet,  but  Eykman,  a  Dutch  physician,  found  in 
1896  that  while  polished  rice  caused  the  disease  in  fowls,  unhusked  or  red 
rice  failed  to  do  so.  Vordeman  then  fed  polished  and  unpolished  rice  to 
thousands  of  prisoners  in  Java  and,  as  a  result,  urged  the  adoption  of  unpol- 
ished rice  for  the  State  institutions.  In  1909  Fraser  and  Stanton  extracted 
from  rice  millings  a  substance  which  prevented  and  cured  beri  beri.  Casimir 
Funk,  of  New  York,  then  succeeded  .in  191 1  in  further  concentrating  this 
substance,  and,  considering  as  he  did  the  basic  group  as  an  amine  while 
desiring  to  emphasize  its  vital  importance,  called  it  "vitamine."  Various 
substances  other  than  rice  millings  are  now  known  to  contain  the  anti-  beri 
beri  vitamine;  yeast  and  germinating  seeds  particularly,  then  natural  grains, 
nuts,  certain  vegetables,  orange  juice,  milk,  etc.  This  vitamine  is  generally 
known  as  the  water  soluble  antineuritic  vitamine  B. 

Equally  important  researches  were  conducted  by  our  fellow  member, 
Professor  Osborne,  with  Professor  Mendel,  both  of  Yale,  in  1912,  who  in 
experiments  in  rats  covering  a  period  of  over  a  year,  greatly  advanced  our 
knowledge  of  the  food  values  of  various  proteins  in  their  bearing  on  growth 
and  normal  health.  This  vitamine,  which  will  be  studied  at  length  in  another 
paper,  was  found  to  be  present  and  soluble  in  certain  fats  and  oils.  E.  V. 
McCollum,  of  Baltimore,  independently  reached  similar  conclusions  in  1913. 
In  addition  to  its  influence  on  growth  and  general  health,  the  fat  soluble 
vitamine  was  found  to  influence  profoundly  the  calcification  of  bone,  as 
observed  in  rachitis  and  dental  caries.  It  is  known  as  the  "antirachitic  fat 
soluble  vitamine  A."  Codliver  oil  is  richest  in  this  particular  agent;  next 
come  butterfat,  cream,  eggfat  and  green  vegetables. 

Scorbutus,  including  the  infantile  type,  the  adult  form  of  which  disease 
has  been  the  bugbear  of  soldiers  and  mariners  for  centuries,  and  which  dur- 
ing the  last  war  was  very  active  particularly  in  Mesopotamia,  Serbia  and 
Russia,  has  long  been  recognized  as  a  deficiency  disease.  It  may  be  pre- 
vented by  various  citrus  fruits,  certain  fresh  vegetables,  especially  tomatoes, 
fresh  beer,  germinating  seeds,  etc.,  the  vitamine  of  which  has  been  termed 
"antiscorbutic  water  soluble  C."  As  scorbutus  will  form  the  basis  of  this 
paper,  additional  details  will  be  considered  later  in  their  logical  sequence. 

Briefly,  the  dietary  constituents  which  formerly  were  thought  to  be  sup- 
plied by  proteins,  fats,  carbohydrates  and  mineral  salts  no  longer  suffice  to 
explain  many  morbid  phenomena  witnessed.  To  do  so  we  must  now  take 
into  account  the  presence  of  some  food  principle  or  principles,  the  vitamines, 
which  are  capable,  when  administered  in  time,  to  check  with  comparative 
promptness,  several  deficiency  disorders  which  otherwise  would  end  in  death. 
It  is  not  for  want  of  effort  that  the  nature  of  the  vitamines  has  not  come  to 
light.  Indeed,  Funk's  treatise  alone  refers  to  nearly  sixteen  hundred  papers 
and  monographs  on  the  subject.    Does  this  not  suggest  the  absence  of  some 
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dominating  factor  in  the  study  of  the  subject?  This  factor,  as  will  now  be 
submitted,  appears  to  be  concerned  with  a  function  I  attributed  to  the  adrenals 
now  nearly  two  decades  ago. 

A   FUNDAMENTAL  FUNCTION    INHIBITED   IN   VITAMINE  DEFICIENCY 

The  process  of  respiration,  including  tissue  oxidation,  even  as  now  taught 
in  medical  schools,  is  known  to  have  been  defective  ever  since  1856,  when 
Vulpian,  followed  by  Paul  Bert,  Miiller  and  other  physiologists  showed  that 
the  diffusion  doctrine  did  not  explain  the  complete  disappearance  of  oxygen 
in  the  lungs  of  strangulated  animals,  nor  oxygen  tensions  in  the  arterial  blood 
exceeding  greatly  those  in  the  air  of  the  bronchial  tract.*  These  and  other 
discrepancies  led  Bohr,  a  Danish  physiologist,  to  urge  in  1891,  that  a  sub- 
stance having  greater  avidity  for  oxygen  than  the  blood  itself  was  necessary 
to  explain  the  respiratory  process.  He  was  sustained  by  other  physiologists, 
Haldane,  Lorrain  Smith,  Harley  and  others.  The  identity  of  the  substance 
needed,  however,  remained  obscure. 

In  1903^  I  submitted  after  laboratory  studies  in  lower  forms,  of  the  bio- 
chemistry of  fluids  connected  with  the  respiratory  process,  besides  the  anato- 
mical relations  of  respiratory  organs,  clinical  observations,  etc.,  and  a  com- 
prehensive analytical  study  of  the  literature  of  the  various  branches  of  med- 
ical science,  clinical  and  auxiliary,  that  the  secretion  of  the  adrenals  carried 
on  this  important  function.  Since  it  was  formulated  this  interpretation  has 
been  sustained  by  experimental  and  clinical  data  from  so  many  directions  that, 
if  evidence  means  anything  at  all,  it  imposes  its  acceptance  as  an  important 
function  of  the  suprarenal  medulla. 

This  evidence,  to  which  several  branches  of  medicine  contribute,  includes 
among  other  data  the  following  effects  found  to  be  produced  by  adrenalin** : 
and  in  keeping  with  its  power  to  convert  hemoglobin  into  oxyhemoglobin, 
It  facilitates  the  free  circulation  of  air  in  the  pulmonary  air  cells  by  causing 
dilatation  of  the  bronchioles  f'  ^-  ^  it  converts  venous  blood  into  arterial  blood 
on  exposure  to  the  air  and  also  transforms  hemoglobin  into  oxyhemo- 
globin ]'■  *■  ^  it  increases  the  intake  of  oxygen,  the  output  of  carbon  dioxide, 
the  volume  of  air  breathed,  the  respiratory  excursions  of  the  lungs  and  the 
depth  and  rate  of  respiration.^'^'  ^^-  ^--  ^^'  ^^'  ^^-  ^^  As  to  its  systematic  effects, 
adrenalin  was  found  in  the  blood  and  red  corpulcles  ;^'^'  ^*  it  raises  the  tem- 


*  C.  R.  Barnes^,  professor  of  plant  physiology  at  the  University  of  Chicago,  having 
had  occasion  to  "diligently  examine"  our  "most  thorough"  textbooks  of  physiology,  con- 
cluded that  "the  respiratory  ratio  has  proved  a  veritable  will-o'-the-wisp,  leading  investi- 
gators into  a  bog  where  their  labors  and  their  thinking  were  alike  futile.  For,  as  a  sign 
of  what  is  going  on  within,  the  respiratory  quotient  is  absolutely  valueless."  In  my 
opinion,  the  persistent  great  mortality  of  pulmonary  and  cardiovascular  diseases  and  the 
lack  of  progress  in  many  directions  are  mainly  due  to  this  fact. 

**  The  term  adrenalin  is  used  here  because  the  active  principle  of  the  adrenal  medulla 
was  employed  in  practically  all  the  experiments  related. 
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perature  even  in  small  doses  ;^^'  -"'  -^  it  accelerates  metabolism ;--  the  tempera- 
ture is  raised  to  such  a  degree,  when  large  sections  of  the  adrenal  substance 
are  grafted,  and,  irrespective  of  any  infection,  as  to  cause  death  ;^^' -^- ~^  it 
causes  when  in  excess,  as  in  malignant  adrenal  tumors  and  regardless  of  their 
histological  structure,  a  febrile  course  irrespective  of  any  fever-causing  com- 
plications f^  adrenalin  produces  even  in  doses  as  small  at  0.5  c.  c,  as  observed 
in  seventy-three  experiments  in  endocrine  patients,  an  increase  in  the  basal 
metabolism  rate  f^  it  causes  an  increase  in  the  intake  of  oxygen  and  in  the 
output  of  carbon  dioxide  before  accelerating  the  metabolic  rate;^*  and  it 
increases  in  ai>propriate  doses  the  excretion  of  urea.-^  Conversely,  as  is  well 
known,  removal  of  both  adrenals  reduces  the  intake  of  oxygen,  the  output  of 
carbon  dioxide,  and  causes  dyspnea;  it  lowers  also  the  temperature,  the  urea 
excretion,  ^"  and  finally,  markedly  reduces  the  basal  metabolism  rate.*^ 

The  importance  of  this  interpretation  and  the  array  of  confirmatory  data 
submitted — of  which  the  foregoing  represent  but  a  fraction — are  especially 
suggestive  in  view  of  Halliburton's  statement  in  the  last  edition  of  his 
Physiology  (1321)^-  that  "knowledge  of  tissue  respiration  is  so  scanty  that 
we  can  say  but  little  about  its  pathological  bearing." 

THE  BEARING  OF  TISSUE  OXIDATION  THROUGH   THE  ADRENALS  UPON  THE 
GENESIS  OF  SCORBUTUS. 

Returning  now  to  the  relationship  between  the  adrenals  and  the  vitamines, 
it  becomes  possible  to  understand  the  purpose  of  Lieut.  Col.  R.  McCarrison's 
question  in  his  recent  work  on  the  Deficiency  Diseases^^  in  reference  to  the 
identity  of  adrenalin :  "Is  it  a  mere  excretion,  as  suggested  by  Gley,  or  is  it 
a  powerful  hormone  concerned  in  the  control  of  metabolic  processes?"  To 
this  he  answers,  as  a  result  of  his  studies,  that  "an  intimate  relationship 
exists  between  the  adrenalin  glands  and  the  metabolic  processes  of  the  animal 
organism."  To  this  he  would  have  added,  had  my  writings  been  within  his 
reach  in  India:  "as  Sajous  showed  in  1903,^  and  has  repeatedly  urged 
smce.  * 

Another  essential  feature  of  McCarrison's  researches  is  that  "the  func- 
tional perfection  of  the  adrenal  glands  is  dependent  upon  the  balance  of  the 
food  upon  the  quality  and  quantity  of  its  vitamines."  To  emphasize  the 
importance  of  this  fact  in  the  process  analyzed,  I  will  again  quote  his  words^^ 
in  respect  to  scurvy:  "i.  A  scorbutic  diet  causes  depreciation  in  functional 
capacity  of  the  adrenal  glands  in  guinea-pigs.  2.  The  impairment  of  adrenal 
function  occurs  before  clinical  evidences  of  scurvy  manifest  themselves."* 


*  It  should  be  remembered  that  while  before  I  explained  this  process  in  1903 
"metabolism"  was  used  as  a  random  term  by  physiologists  and  others  when  referring  to 
the  adrenals,  no  one  had  explained  it.  Nor  had  any  one  established  a  connection  between 
this  organ  and  the  respiratory  process  or  tissue  oxidation.  The  absence  of  this  factor 
has  also  greatly  hampered  progress  in  our  knowledge  of  metabolic  diseases. 
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Another  feature,  the  bearing  of  which  will  assert  itself  as  we  proceed,  is  that 
a  scorbutic  diet  in  guinea-pigs  while  causing  "an  increase  in  size  and  in  weight 
of  the  adrenal  glands"  was  found  by  McCarrison  to  cause  "a  marked  diminu- 
tion in  the  adrenalin  content  of  these  organs"  .  .  .  less  than  half  that  present 
in  healthy  guinea-pigs." 

In  the  light  of  the  role  of  the  adrenal  secretion  in  tissue  oxidation,  all  the 
biochemical  phases  of  which  may  be  produced  by  the  experimental  use  of 
adrenalin,  we  have  seen,  a  marked  diminution  of  this  principle  should  nat- 
urally entail  atrophy  or  degeneration  of  the  tissues  at  large  including  the 
various  endocrines.  I  will  quote  as  testimony  an  excerpt  from  Funk's^^ 
review  of  this  phase  of  the  question  which  applies  to  beri  beri  as  well  as  to 
scurvy:  "The  first  investigations  in  this  direction  were  made  by  Funk  and 
Douglas.^®  The  findings  in  pigeons  showed  that  the  thymus  glands  disap- 
pear; this  was  also  noted  by  R.  R.  Williams  and  Crowell.^'^  The  behavior  of 
this  gland  in  birds  was  then  investigated  further  by  McCarrison.^^  Funk  and 
Douglas  made  a  histological  investigation  of  pituitary,  adrenals,  ovary,  testicle, 
kidney,  liver,  pancreas  and  speech.  In  all  these  organs  definite  signs  of 
degeneration  were  noted." 

Applying  these  data  to  the  pathogenesis  of  scorbutus  in  which  the  pro- 
duction of  adrenalin  is  markedly  inhibited,  the  feature  to  be  borne  in  mind 
is  that  all  tissues  suffer  not  only  from  the  effects  of  reduced  oxidation,  but 
also  from  deficiency  of  the  specific  hormones  upon  which  their  very  struc- 
tural integrity  depends,  the  result  in  turn  of  the  atrophic  condition  of  the 
various  endocrines.  To  give  a  few  examples,  the  initial  weakness,  lassitude, 
fatigability,  torpor,  mental  and  physical,  are  typical  signs  of  deficient  tissue 
oxidation.  The  same  cause,  however,  favors  a  trend  toward  tissue  death,  as 
illustrated  by  the  fungous,  purplish,  ulcerated,  gangrenous  gums  and  the 
decaying  teeth,  and  the  general  tissue  disintegration.  Another  important 
factor  in  this  connection  is  the  vascular  failure,  due  to  deficient  oxidation  of 
the  arterial  muscularis  and  also  of  the  sympathetic  nervous  system  (which 
is  penetrated  by  the  adrenal  oxidizing  substances  through  its  myoneural  junc- 
tions). These  eflfects  by  entailing  relaxation  of  the  arterioles,  plus  the  abnor- 
mal fluidity  of  the  blood,  cause  the  familiar  hemorrhages  in  all  directions, 
including  the  subperiosteal  tissues.  The  bones,  moreover,  suffer  from  defi- 
cient calcium  metabolism  owing  to  the  thymic  atrophy.  The  thyroid,  like- 
wise atrophied,  fails  to  sustain  systematic  catabolism  and  also  its  important 
role  in  the  antitoxic  and  bactericidal  processes,  now  repeatedly  confirmed,  and 
in  which  trypsic  enzymes  take  part.  The  pancreas,  the  source  of  the 
trypsinogen,  being  also  atrophied,  correspondingly  reduces  its  participation 
in  these  defensive  functions — carried  on  by  the  trypsic  cytase  (Metchnikoff), 
the  "defensive  digestive  ferment"  (Abderhalden),  etc.  The  exposed  tissues, 
the  gums,  stomach,  intestines,  etc.,  thus  become  the  prey  of  pathogenic  bac- 


*  The  italics  are  my  own. 
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teria,  greatly  complicating  the  morbid  process.  Hence  the  degenerative 
changes  in  these  organs,  the  multiplicity  of  gastrointestinal  disorders  observed 
and  also  the  frequency  of  pneumonia  in  these  cases. 

On  the  whole,  it  seems  evident  that  while  it  is  the  marked  deficiency  of 
adrenalin  which  underlies  the  genesis  of  scorbutus  as  a  deficiency  disease,  it 
is  because  this  adrenal  product  carries  on  tissue  oxidation  that  its  marked 
diminution  causes  this  disease  in  both  adults  and  infants. 

The  fundamental  function  inhibited  by  vitamine  deficiency  in  scorbutus 
and  infantile  scorbutus,  therefore,  is  plainly  tissue  oxidation. 

THE  IDENTITY  OF  THE  ANTISCORBUTIC  ENZYME  IN  ANIMALS  AND  PLANTS. 

When  recognition  of  the  adrenal  secretion  as  a  participant  in  the  respira- 
tory process,  both  pulmonary  and  systemic,  was  urged,  much  evidence  was 
adduced  to  the  effect  that  this  secretion  contained  an  oxidizing  ferment  or 
enzyme  which,  in  1907,^^  owing  to  its  identity  and  origin,  I  termed  "adre- 
noxidase."  To  convey  clearly  the  far-reaching  importance  of  the  oxidases 
(a  term  introduced  by  Bertrand,  of  Paris,  in  1896,  to  identify  soluble  oxi- 
dizing enzymes  of  organic  origin)  it  may  be  recalled  that  tissue  cells  cannot 
subsist  merely  by  absorbing  oxygen,  even  when  immersed  in  this  gas.  The 
oxygen  must,  as  first  held  by  the  Swiss  biochemist  Schoenbein,  in  1857,  be 
ozonized,  i.  e.,  activated.  The  tissues,  in  other  words,  need  a  catalyst,  or 
intermediary  between  them  and  the  oxygen,  whether  the  latter  be  free  or 
combined  as  it  is  in  hemoglobin.  Now,  adrenoxidase  from  my  viewpoint  is 
the  adrenal  constituent  of  oxyhemoglobin  which,  as  we  have  seen,  carries  the 
oxygen  from  the  pulmonary  air  to  the  tissues,  the  latter  having  a  marked 
affinity  for  this  game.  Owing  to  the  catalytic,  i.  e.,  accelerating,  powers  adre- 
noxidase has  upon  the  oxygen  it  carries,  the  tissues  become  as  it  were  func- 
tionally quickened.  It  is  as  such  that  adrenoxidase  becomes  the  fundamental 
antiscorbutic  vitamine,  and  that  in  its  absence  or  diminution,  progress  towards 
tissue  death  occurs. 

What  do.  foods  contain  that  correspond  with  adrenoxidase? 

Among  the  many  oxidases  that  biochemists  have  described,  either  by  the 
name  of  oxidizing  ferments  since  Planche,  a  French  pharmacist,  gave  us  the 
guaiacum  reaction  in  1810,  there  is  one  which  corresponds  in  its  physiological 
properties  with  adrenoxidase;  this  is  tyrosinase,  the  oxidizing  ferment  of 
tyrosin.  It  is  closely  related  to  the  alpha-amino  acid  of  hydroxy-phenyl- 
proprionic  acid,  thus  justifying,  in  view  of  its  vital  importance  in  deficiency 
diseases,  the  term  vit-amin  introduced  by  Casimir  Funk.  Casein,  the  prin- 
cipal milk  protein,  contains  4.5  per  cent,  of  tyrosin;  but  fibroin,  the  main 
decomposition  product  of  worm  silk,  contains  as  much  as  ten  per  cent.  It 
occurs  in  the  intestine  during  the  digestion  of  protein  substances  and  is  found 
in  hemoglobin,  according  to  both  Fisher  and  Abderhalden,  in  the  proportion 
of  1.5  per  cent. 

The  kinship  between  tyrosin,  including  its  oxidizing  enzyme  tyrosinase, 
and  adrenalin,  including  also  its  oxidizing  enzyme  adrenoxidase,  asserts  itseK 
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in  the  presence  of  Howell's*^  statement  that  while  "the  role  the  vitamines 
play  in  the  metabolism  of  the  body  is  entirely  unknown,"  he  also  says^^  refer- 
ring to  tyrosin :  "This  active  substance  is  designated  in  the  literature  under 
a  variety  of  names,  those  commonly  used  being  epinephrin,  adrenalin,  and 
adrenin.  It  is  a  basic  body  which  gives  a  number  of  characteristic  color  reac- 
tions, and  in  alkaline  solutions  is  readily  oxidized  to  a  substance  that  fails  to 
exhibit  the  characteristic  epinephrin  reaction  on  heart  rate  and  bloodpressure." 
The  failure  of  tyrosin,  when  oxidized,  to  evoke  these  phenomena  only  adds 
testimony  to  its  identity  as  adrenalin  for  the  latter  likewise  fails  to  cause 
them  when  oxidized  in  vitro.  This  fact  has  led  many  to  believe  that  oxida- 
tion renders  adrenalin  inert  in  the  body  whereas  in  reality  it  is  because  it 
requires  the  iron  which  is  present  in  the  hemoglobin  to  enable  it  to  act  as 
catalyst.  This  metal  is  also  necessary  to  activate  tyrosinase.'*^  F.  M.  Dur- 
ham"*^ in  fact  found  that  the  latter  only  acted  when  at  least  small  amounts 
of  iron  were  present. 

In  pathology  we  find  additional  testimony  to  this  effect.  Thus,  W.  G. 
MacCallum^*  writes,  referring  to  Addisan's  disease:  "With  regard  to  the 
pigmentation  of  the  skin,  the  ideas  are  vague.  Furth  has  found  that  the  fer- 
ment tyrosinase  will  produce  a  black  pigment  from  adrenalin,  but  it  is  diffi- 
cult to  understand  how,  in  the  absence  of  the  adrenal,  such  a  reaction  could 
aid  in  the  enormous  production  of  pigment  seen  in  Addison's  disease."  But 
the  difficulty  disappears  when  we  take  into  account,  in' accord  with  my  views, 
the  large  reserve  of  adrenalin  which  its  identity  as  a  constituent  of  hemoglobin 
represents.  This  may  be  shown  by  the  observation  of  Boinet^^  that  in  seventy- 
five  per  cent,  of  109  rats  from  which  he  had  removed  both  adrenals,  hema- 
toidin,  i.  e.,  broken  down  hemoglobin,  was  found  practically  everywhere  in 
the  tissues,  including  the  lungs. 

Zoological  biochemistry  contributes  much  to  our  knowledge  of  the  identity 
of  bronzing.  Fifteen  years  ago**^  a  study  of  this  question  led.  me  to  con- 
clude that  this  pigmentation  was  due  to  an  accumulation  of  the  adrenal 
product  and  that  hematoidin  found  broadcast  was  a  similar  substance.  The 
skin  of  batrachians,  frogs,  toads,  etc.,  as  is  well  known,  takes  part  in  the 
respiratory  process,  and  it  contains  fluids  which  on  exposure  to  the  air  become 
brown  then  black,  precisely  as  is  the  case  with  Addison's  disease.  Now, 
Abel^''  "found  adrenin  in  relatively  enormous  quantity  in  the  skin  glands  of 
the  toad."  Redfield^*  also  found  a  substance  similar  to  it  in  the  metaphores 
of  the  horned  toad.  I  had  also  in  1907  identified  both  melanin  and  bronzing 
as  adrenoxidase.  Bittorf'*^  likewise  concluded  recently  that  the  bronzing  of 
Addison's  disease  was  due  to  the  formation  of  an  oxidase  in  the  cutaneous 
epithelium.  Again,  Hammarsten^^  refers  to  Gossard  as  having  found  tyro- 
sinase in  the  macerated  skin  of  frogs  and  toads ;  he  also  alludes  to  this  author 
and  to  Fiirth  and  Schneider,  as  being  "of  the  opinion  that  tyrosin  is  the 
mother  substance  of  the  melanins."    Tyrosin  and  adrenin  are  evidently  similar 
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bodies,  a  fact  which  appHes  also,  therefore,  to  tyrosinase  and  adrenoxidase, 
their  oxidizing  enzymes. 

An  additional  property  common  to  all  oxidizing  ferments,  including  there- 
fore tyrosinase,  applies  likewise  to  adrenoxidase,  i.  e.,  that  of  being  able  to 
act  in  infinitesimal  quantities  as  catalyst  and  as  such  to  activate  free  oxygen. 
Schafer^^  found  that  fourteen  millionths  of  a  gram  of  the  adrenal  principle 
per  kilo  of  animal  sufficed  to  produce  maximal  effects.  In  these  conditions  it 
might  be  doubted  that  this  could  apply  also  to  respiration;  but  while  Halli- 
burton^^ states  that  "respiratory  pigments,  such  as  hemoglobin,  partake  of 
the  nature  of  ferments,  for  they  have  a  catalytic  action,"  in  the  evidence  sub- 
mitted concerning  the  role  of  adrenalin  in  oxidation,  it  was  shown  that  doses 
as  small  as  1/60  grain  of  adrenalin  increased  the  respiratory  excursions  of 
the  lungs  that  equally  small  doses  raised  the  basal  metabolism  rate,  the  respira- 
tory exchanges,  etc. 

The  temperature  factors  also  emphasize  the  kinship  in  point.  All  inves- 
tigators place  at  a  relatively  low  temperature,  i.  e.,  between  60°  and  70°  C, 
the  heat  level  at  which  vitamine  C  is  destroyed.  In  the  large  number  of  tests 
carried  out  in  connection  with  the  food  analyses  submitted  below,  I  found 
the  limit  to  ]^  about  67°  C.  But  this  applies  to  the  tyrosin,  and  not  to  tyro- 
sinase which  stands  100°  C,  and  even  more.  This  corresponds  with  the 
resistance  of  adrenoxidase,  the  oxidizing  principle  of  adrenalin,  which  as  I 
urged  far  back  in  1903  and  1907,  withstands  a  temperature  of  100°  C.  I.  W. 
Rowe  ^'  also  found  in  191 5  that  ampoules  of  adrenalin  solution  stood  boiling 
heat  (100°  C.)  three  hours  without  loss  of  activity.  A  third  factor  is  the 
destructive  effect  of  oxidation,  including  that  produced  by  the  air  oxygen, 
upon  foods.  Adrenalin,  we  have  seen,  is  readily  oxidized  by  the  air,  unless, 
as  I  have  pointed  out,  iron  in  the  hemoglobin  molecules  endow  it  with  catalytic 
properties.  Vitamine  C,  as  has  been  well  illustrated  by  the  labors  of  Givens 
and  McCluggage,"''^  Hess,''^  Dutcher,  Harshaw  and  HalF^  in  their  studies  of 
fruits,  milk  and  vegetables,  shows  all  three  features. 

The  kinship  between  the  respiratory  role  of  adrenoxidase  and  that  of 
plant  life  is  further  emphasized  by  considerable  testimony  including  many 
personal  tests,  showing  that  a  multitude  of  plants,  other  than  those  used 
as  food,  carry  on  their  respiratory  process  by  means  of  oxidizing  enzymes 
acting  with  pigments  similar  in  their  functional  attributes  to  hemoglobin  in 
animals  and  hemocyanin  in  lower  forms.  Indeed,  in  the  fall  the  variegated 
coloring  of  leaves,  and  the  pink,  carmine,  red  and  brown  of  certain  flowers 
known  to  contain  iron,  recall  vividly  the  changes  undergone  by  adrenoxidase, 
the  homologue  of  tyrosinase,  when  slowly  oxidized  through  gradual  arrest 
of  the  capillary  circulation.  Woods'^^  in  fact  found  that  "oxidases  were 
responsible  for  the  etiolation  of  green  leaves. "'^^  Recently,  Prof.  Biirgi, 
of  Berne,^"  urged  the  therapeutic  value  of  chlorophyll,  which  though  itself 
deprived  of  iron,  cannot  be  formed  without  it.  As  example,  he  mentions 
spinach  in  which  chlorophyll  is  present  in  large  quantity.     As  shown  in  the 
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food  analyses  submitted  below,  spinach  is  rich  also  in  its  homologue  adren- 
oxidase,  and  thus  admirably  suited  as  a  food  for  the  elaboration  of 
hemoglobin. 

VITAMINE  C  AS  A  PROMOTER  OF  TISSUE  OXIDATION   IN  DIETETIC   PROPHYLAXIS 

AND  THERAPEUTICS. 

In  the  light  of  the  foregoing  data,  the  antiscorbutic  vitamine  C  acquires 
far  greater  importance  than  has  been  hitherto  accorded  it.  Scurvy  and 
Barlow's  disease,  i.e.,  infantile  scurvy,  no  longer  stand  from  my  viewpoint 
as  diseases  per  se.  They  beccmie,  instead,  the  exjpression  of  a  morbid  process 
due  to  inadequate  power  to  take  up  oxygen  from  the  air  owing  to  deficiency 
in  the  blood  of  the  adrenal  secretory  product — an  anadrenia,  we  might  call 
it — giving  rise  to  a  true  systemic  anoxemia.  And  it  has  been  observed 
that  such  a  condition,  even  in  its  incipiency,  entails  a  vulnerability  to  disease. 

In  the  present  connection,  its  dietetic  aspect,  anadrenia  becomes  attribut- 
able to  deficiency  of  the  food  constituent  ty rosin  and  its  oxidizing  enzyme 
tyrosinase,  which  as  adrenalin  and  its  adrenoxidase,  endow  the  hemoglobin 
with  its  power  to  take  up  oxygen  from  the  air  and  carry  on  tissue  oxidation. 
As  such  the  vitamine  C  of  foods  subserves,  as  far  as  oxygen  is  concerned  in 
these  processes,  the  needs  of  metabolism  and  prophylaxis.  In  disease,  it 
also  sustains  the  efficiency  of  the  defensive  processes.  During  convalescence 
it  is  essential  not  only  as  promoter  of  tissue  oxidation,  but  also  as  the  funda- 
mental factor  of  all  processes  of  repair.  Vitamine  C  thus  asserts  itself  as 
of  paramount  importance  in  all  functions,  normal  and  morbid,  a  fact  which 
emphasizes  the  practical  value  of  knowledge  concerning  the  quantity  of  this 
vitamine  in  the  various  foods. 

Biological  tests,  i.e.,  tests  in  animals,  mainly  guinea-pigs  in  the  present  con- 
nection, have  alone  been  employed  so  far  to  determine  the  antiscorbutic 
value  of  foods.  The  British  Medical  Research  Committee,  Funk,  Osborne 
and  Mendel,  McCollum,  and  many  other  investigators  have  contributed  much 
in  this  direction. 

A  very  great  drawback  to  food  tests  in  animals,  however,  is  the  length 
of  time  they  take — several  weeks  as  a  rule — and  the  many  opportunities  for 
error  they  afford.  Animals  of  the  same  species  often  differ  in  their  resis- 
tance to  avitaminosis ;  the  stage  reached  in  the  scorbutic  process  may  be 
either  beyond  or  within  the  limits  of  possible  recovery  when  the  curative 
vitamine  is  fed ;  herbivorous  animals  may  fail  to  respond  favorably  to  foods 
suited  for  carnivorous  animals  even  though  they  contain  the  appropriate 
vitamine;  the  vitamine  content  may  vary  in  a  given  food  according  to  its 
relative  reducing  power,  its  age  or  freshness ;  the  dryness  of  the  air  to  which 
it  is  exposed,  etc. 

Chemical  tests  would  remove  practically  all  these  difficulties  since  the 
food  tested,  whatever  its  condition  would  stand  on  its  own  merits  when 
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actually  tested;  all  disturbing  features  concerned  with  the  animal  itself 
would  be  avoided,  while  the  time  factor  would  be  reduced  to  a  minimum.  As 
long  as  the  chemical  nature  of  the  various  vitamines  was  unknown,  however, 
such  tests  could  not,  of  course,  be  worked  out.  With  the  identity  of  the  antis- 
corbutic vitamine  C  interpreted  as  herein  submitted,  however,  it  became 
possible  to  do  so.  An  effort  in  this  direction  and  the  difficulties  encountered 
are  submitted  to  facilitate  the  labors  of  colleagues  in  any  branch  of  the 
medical  or  dietetic  field  who  may  wish  to  contribute  to  our  knowledge. 

THE  GUAIAC-H2O2  AND  THE  ADRENALIN-HgOj  FOOD  TESTS  FOR  VITAMINE  C. 

Many  disturbing  factors  had  to  be  taken  into  account  and  overcome  be- 
fore satisfactory  tests  could  be  devised.  Among  these  may  be  mentioned  the 
multiplicity  of  oxidases  in  plant  life,  their  sensitiveness  to  oxidation;  the 
variability  of  various  tissues  in  oxidase  content,  the  degree  of  acidity  of  their 
juices,  etc.  Citrus  fruits,  for  instance,  are  so  protected  by  their  citric  acid 
that  this  must  be  eliminated  along  with  its  fluid  carrier.  Again,  Mediterranean 
lemons  will  alone  react  both  chemically  and  biologically.  Tlie  tomato,  al- 
though rich  in  vitamine  C,  affords  an  example  of  the  extent  to  which  it  may 
be  hidden,  for  whether  fresh  or  canned,  the  seeds  proved  to  be  its  main 
carriers. 

Nor  did  the  guaiac  test  as  practiced  ever  since  it  was  introduced  by 
Planche  in  1810,  prove  satisfactory  in  my  investigations,  mainly  because  the 
protection  afforded  to  tlie  tyrosin  and  tyrosinase  by  the  food  tissues  varies 
materially.  Covered  more  or  less  by  other  tissue  substances,  they  often 
failed  to  influence  the  reagents.  Again,  the  air  was  found  to  part  with 
difficulty  with  its  oxygen  in  many  instances,  a  doubtful  or  negative  reaction 
resulting  where  biological  tests  had  positively  shown  the  presence  of  vitamine 
C.  A  less  tenacious  oxygen  carrier  being  necessary,  hydrogen  peroxide 
proved  to  be  the  most  satisfactory  of  the  many  available.  Yet  this  agent  had 
long  been  associated  by  many  with  organic  oxidations.  This,  however,  proved 
on  close  analysis  to  be  but  a  theoretical  assumption,  even  though  sustained 
experimentally,  the  phenomena  being  in  reality  due  to  the  blood  adrenoxidase. 
Indeed,  Schoenbein*'"  was  unable  with  the  most  delicate  tests  to  find  in  the 
blood  even  a  trace  of  hydrogen  peroxide. 

Other  technical  difficulties  encountered  were  the  destructive  action  of 
hydrogen  peroxide  upon  the  enzymes  and  the  fact  that  too  weak  solutions 
gave  but  fleeting  reactions.  After  testing  many  solutions,  the  most  practical 
was  found  to  be  the  i  :3000,  composed  of  nine  parts  of  distilled  water  (thus 
avoiding  contamination  with  organic  matter,  calcium,  etc.)  to  one  of  the 
three  per  cent,  solution  available  in  shops.  This  will  hereafter  be  referred 
to  as  H2O2-1 13000  solution. 

With  this  solution  and  fresh  tincture  of  guaiac  any  food  supplied  with 
an  oxidase  will,  with  the  technic  submitted  below,  give  a  striking  reaction. 
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Yet,  guaiac  is  a  promiscuous  reagent,  being  colored  blue  when  enzymes  other 
than  tyrosinase  are  present.  A  controlling  reagent  more  specific  as  regards 
the  respiratory  process  thus  became  necessary.  Adrenalin  suggested  itself, 
since  in  the  animal  blood,  our  own,  it  is  capable,  we  have  seen,  of  changing 
bluish  venous  blood  to  red  arterial  blood.  Its  value  in  this  connection  is 
readily  shown  by  a  striking  test  within  the  reach  of  all.  A  piece  of  celery, 
selecting  as  white  a  portion  of  the  stem  as  possible,  is  cut  into  three  pieces. 
On  the  middle  of  two  of  these,  an  oval  area  about  one  half  inch  is  teased  and 
broken  up.  The  three  pieces  being  then  set  side  by  side,  a  few  drops  of 
tincture  of  guaiac  are  placed  into  the  teased  area  of  one  outside  piece,  and  a 
few  drops  of  the  adrenalin  i  :iooo  solution  into  that  of  the  other  outside 
piece,  thus  leaving  the  middle  white  piece  as  control.  A  few  drops  of  the 
HoOg-i  :3000  solution  are  then  poured  into  both  of  the  oval  areas  previously 
stained.  In  about  thirty  minutes,  the  guaiac  stained  area  will  have  become 
amethyst  blue  and  the  adrenalin  area  blood  red,  these  colors  increasing  in 
intensity  for  a  time. 

The  need  of  the  tyrosin  and  its  tyrosinase  in  the  food  tested  to  obtain  a 
positive  reaction  is  readily  shown  by  the  fact  that  if  either  the  guaiac  or  the 
adrenalin  solution  is  treated  alone  to  the  HgOj  solution  no  coloring  ensues. 
If  tap  water  is  used,  however,  there  occasionally  appears  a  slight  pinkish  tinge 
due  to  the  presence  of  organic  matter  containing  tyrosinase.  Pure  tap  water, 
however,  when  not  hard,  i.e.,  free  of  calcium,  may  be  used  for  the  tests 
in  ordinary  circumstances.  Again,  it  must  be  borne  in  mind  that  vitamine  C 
is  water  soluble.  The  best  results  are  obtained,  therefore,  when  the  food 
tested  is  mixed  with  a  little  water  and  thoroughy  crushed  in  the  mortar. 

As  used  above  for  celery  the  tests  are  employed  as  standards  for  the  high- 
est vitamine  C  value  and  termed  first  class  in  the  food  lists  given  below,  lower 
values  as  to  intensity  of  coloring  being  graded  second,  third,  fourth,  and  fifth 
class  respectively.  They  correspond  with  the  plus  signs  used  by  the  British 
Research  Committee  and  other  investigators  who  have  conducted  tests  in 
animals,  the  number  of  plus  signs,  from  four  to  one,  being  i^^duced  as  vitamine 
values  proved  weaker. 

Finally,  it  should  be  borne  in  mind  that  some  reactions  occur  promptly, 
others  slowly.  Again,  their  duration  varies ;  some  are  lasting  but  the  majority 
are  fleeting,  the  blue  and  red  disappearing  after  varying  periods  and  being 
replaced  by  a  brownish  hue  corresponding  in  the  variety  of  its  tints  with  the 
bronzing  of  Addison's  disease,  the  browning  of  certain  leaves  in  the  fall,  etc. 

FOOD  VALUES  IN  VITAMINE  C  AND  EFFECTS  OF  COOKING. 

As  determined  by  these  tests,  carried  out  and  adjudged  as  to  vitamine  value 
irrespective  of  any  prior  reference  to  the  results  of  biological  tests  by  the 
British  Committee  and  other  observers,  the  approximate  concurrence  in  the 
general  results — wliat  difference  there  was  being  a  higher  value  in  some 
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instances  shown  by  the  chemical  test — illustrated  the  value  of  both  methods. 
This  applies  only  to  vegetables  and  fruit,  however,  so  distinctly  indicated  in 
scorbutus.  In  the  case  of  meats,  the  biological  tests  carried  out  in  herbivorous 
animals  proved  evidently  misleading  for  the  chemical  tests  clearly  showed  the 
presence  of  vitamine  C. 

VEGETABLES, 

First  class. — The  vegetables  which  showed  this  highest  rating  were 
cabbage,  cauliflower,  carrot,  tomato,  turnip,  sweet  potato,  lima  bean,  egg 
plant  and  the  small  red  radish.  Of  these  the  first  five  which  alone  had  been 
tested  biologically  had  given  four  plus  and  three  plus. 

Second  class. — The  second  in  color  intensity  were  green  peas,  spinach, 
beet,  corn,  both  grain  and  silk,  wax  beans,  string  beans,  and  large  peppers. 
The  biological  tests  of  the  first  five,  alone  tested,  had  been  three  plus,  while 
the  string  beans  had  been  negative. 

Third  class. — The  weakest,  though  very  distinct  in  color  intensity,  among 
vegetables  were  the  potato,  onion  (scallions)  and  squash.  Biological  tests 
had  given  two  plus  for  the  potato,  which  corresponds  with  the  color  test, 
but  three  plus  for  onion,  the  only  two  tested. 

No  fourth  or  fifth  class  occurred  among  the  raw  and  fresh  vegetables 
tested,  all  having  shown  sufficiently  marked  reaction  to  warrant  their  inclu- 
sion in  the  first  three  classes. 

As  to  the  effects  of  cooking,  boiling  apparently  destroyed  vegetable 
oxidases  of  tomatoes,  even  when  their  crushed  seeds  were  tested,  potatoes 
(also  when  fried),  corn,  squash,  wax  beans  and  sweet  potato,  all  three  first 
class  vegetables  when  fresh.  "Apparently"  is  used  in  this  connection  because 
tyrosin  is  destroyed  between  62  and  67°  C,  according  to  the  density  of  its 
cellular  container,  while  its  tyrosinase  resists  100°  C.  (the  boiling  point) 
some  time.  Boiling,  therefore,  by  destroying  the  tyrosin,  prevents  the  re- 
action, but  might  not  destroy  its  tyrosinase.  As  will  be  shown  later,  however, 
destruction  of  the  tyrosin  inhibits  its  adrenalin  forming  property,  in  keeping 
with  biological  observation.  When  the  cooking  was  kept  below  67°  C, 
vegetables  lost  only  about  fifty  per  cent,  of  their  reactive  power  in  the  guaiac- 
H2O2  test,  while  the  adrenalin-HoO.  test  yielded  full  value.  This  test  was 
made  with  cauliflower  w'hich  breaks  down  easily  when  cooked.  Com  lost 
but  twenty-five  per  cent,  in  the  same  conditions.  Rapid  heating  seemed  to 
do  less  harm  to  the  enzyme  than  slow  heating. 

FRUIT. 

First  class. — Oranges  gave  a  marked  but  fleeting  reaction  only,  however, 
when  the  rind  was  included.  Lemons  failed  in  this  class,  probably  due  to  the 
variety  on   hand  and  marked  acidity.     Seedless  grapes    (pulp)    and   pine- 
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apple  gave  first  class  reactions.  Biological  tests  had  given  orange  and  lemon 
four  plus,  grapes,  variety  unspecified,  one  plus ;  pineapple,  untested. 

Second  class. — This  class  included  pears,  peaches,  cantaloup>e  (musk- 
melon)  and  honey  dew  melon,  all  fresh  and  ripe.  Biological  tests  had  given 
for  pears  two  plus,  peaches  three  plus.    Melons  untested. 

Third  class. — Lemon  pulp,  apples,  bananas,  plimis  and  cherries  consti- 
tuted this  class,  the  banana  making  an  unexpectedly  good  showing,  close  in 
fact  to  the  higher  class.  Biological  test  had  shown  for  lemons  four  plus, 
apples  one  plus,  bananas  one  plus,  plums  (fresh  prunes)  two  plus.  The 
higher  rating  for  lemons  is  said  to  apply  only  to  the  Mediterranean  variety 
(Alice  H.  Smith).    Cherries  untested  biologically. 

SALADS. 

First  class. — Lettuce,  in  keeping  with  the  biological  tests  (four  plus) 
fully  merited  this  class.  But  celery,  untested  biologically,  also  stood  high 
in  this  category  as  previously  shown. 

Second  class. — Romaine,  cucumber  and  parsley,  all  gave  positive  reactions 
in  this  class,  though  as  far  as  I  could  find,  never  tested  biologically. 

BREAD  AND  CEREALS. 

First  class. — Of  the  foods  of  this  character  tested  so  far,  but  one  seemed 
to  merit  this  rating ;  this  was  cornbread,  despite  the  fact  that  it  had  of  course 
been  subjected  to  oven  heat,  and  even  though  corn  itself  was  only  rated 
second  class.  The  cornbread  tested,  however,  contained  as  usual  both  egg  and 
milk.  Cornmeal  mush,  both  boiled  and  fried,  gave  no  reaction,  in  keeping 
with  the  results  of  biological  tests  with  cornmeal.  Any  bread  may,  however, 
be  made  vitamine  G  active  by  adding  to  it,  as  in  the  case  of  cornbread,  agents 
rich  in  this  vitamine  (milk)  which  stand  baking  heat. 

Third  class. — None  of  the  wheat  flour  breads  or  cereals  in  common  use 
that  were  tested  reacted  positively.  Bran  bread  with  raisins  and  molasses, 
often  used,  also  proved  negative.  But  bran  bread,  graham  (bran)  crackers 
which  had  given  negative  results  biologically,  gave  a  clear  third  class  re- 
action with  the  chemical  tests,  while  another  kind  of  bran  cracker  gave  a  poor 
fourth  class  reaction.    Saltines,  however,  gave  a  good  second  class  reaction. 

MEATS. 

In  this  connection  my  results,  as  previously  stated,  differed  totally  from 
those  of  biological  tests  which  for  "lean  meat"  whether  raw  or  cooked, 
yielded  only  one  plus,  as  to  vitamine  C.  This  result  which  had  surprised 
some  observers,  because  it  did  not  correspond  with  the  marked  exothermic 
reactions  of  muscular  tissue,  is  probably  due  to  the  fact  that  meat  was  tested 
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in  herbivorous  animals.  With  the  gnaiac-HgOa  test  alone — omitting  the 
adrenalin  feature  because  the  color  reaction,  red,  is  too  similar  to  that  of 
the  meat  and  its  juices  to  give  reliable  reactions — the  positive  reactions  co- 
incided, in  the  fresh  meats  used,  with  the  thermo-physical  results.  The 
remarkable  effects  of  cooking  in  this  connection  must  be  considered  with  each 
meat.  Nothing  but  fresh  meat  (no  imported  or  Western  cold  storage  meat 
at  least)  was  used. 

First  class. — Mutton,  both  meat  and  juice,  gave  very  clear  first  class 
reactions.  Broiling  did  not  impair  it  in  the  least,  but  boiling  did  so  to  the 
extent  of  sixty-five  per  cent.  Lamb  gave  a  distinctly  inferior  primary  re- 
action, hardly  a  third  class  one,  but  both  broiling  and  boiling  raised  it  to  the 
first  class  rate !  A  mutton  or  Iamb  chop  when  tender  and  somewhat  rare,  is 
essentially  rich,  therefore,  in  vitamine  C. 

Second  class. — Beef  gave  but  a  second  class  reaction,  though  quite  dis- 
tinctly. Boiling,  however,  reduced  it  practically  to  nil;  thus  making  boiled 
beef  a  negative  food  as  to  vitamine  C.  Roast  beef,  however,  when  rare,  and  its 
juice,  afforded  the  same  surprise  as  lamb ;  it  gave  a  clear  first  class  reaction. 
Broiled  beef  gave  the  full  second  class  reaction.  Sausages  containing  beef, 
frankfurter  (hot  dog)  and  bologna,  also  preserved  their  second  class  rating, 
doubtless  because  of  their  skins,  which  prevented  full  access  of  heat  and  water 
to  their  meat.  Chicken  dark  meat  gave  a  full  second  class  reaction,  but  white 
meat  nothing.  Stewed  chicken  dark  meat  had  lost  sixty-five  per  cent,  of  its 
vitamine  C  activity. 

Third  class. — Veal  gave  a  good  reaction  of  this  class,  but  dropped  to 
nothing  when  boiled,  a  condition  to  which  broiling  also  reduced  it.  Roasting, 
however,  repeated  the  phenomenon  observed  in  the  case  of  beef  and  lamb, 
only  that  it  raised  the  rating  to  first  class ! 

Fourth  class. — Pork  fully  justified  the  ostracism  to  which  the  Jewish 
religion  has  condemned  it,  at  least  with  respect  to  its  vitamine  C  content. 
Not  only  did  it  give  a  poor  fourth  class  reaction,  but  it  showed  no  improve- 
ment when  broiled.  Boiling,  however,  did  not  cause  it  to  lose  its  reactive 
power. 

FISH  AND  MOLLUSKS. 

First  class. — Only  oysters  and  clams  gave  this  reaction  among  the  sea- 
foods tried,  no  fish  giving  even  the  second  class.  In  the  third  class  smelts 
and  perch  gave  a  clear  reaction,  while  the  fourth  class  included  halibut  and 
butterfish,  and  the  fifth  class,  scallops  and  cod.  Shrimps  gave  no  reaction. 
The  adrenalin-HgOa  test  gave  a  negative  result  in  the  fishes  tested,  all  of 
which  were  of  the  "white  blood"  series.  The  red  blood  series  was  not  tested. 
As  regards  biological  tests,  but  two  kinds  of  fish  seem  to  have  been  tried; 
salmon  and  fresh  herring,  both  of  which  gave  a  negative  result. 


66  CHARLES  E.  DE   M.   SAJOUS 

As  to  cooking,  the  soft  tissued  butterfish  retained  its  fourth  class  reactive 
property  when  broiled,  but  boiling  annulled  all  reactive  power  in  every  fish 
tested,  also  in  the  lobster,  despite  the  density  of  the  flesh  of  this  crustacean. 

DAIRY  PRODUCTS. 

Fresh  summer  milk  gave  a  marked  first  class  reaction  but  only  with  the 
guaiac-H^Oy  reagent,  while  with  adrenalin-HoOo  reagent  the  reaction  was 
but  slight,  a  pale  pink  being  alone  obtained.  Old  but  sweet  milk,  neutral  to 
litmus,  i.e.,  milk  kept  in  the  refrigerator  just  above  the  freezing  point  twenty 
hours,  gave  but  a  second  class  reaction  with  the  guaiac-HaOs-  reagent  and  the 
same  pale  pink  reaction  with  the  adrenalin-HgOg.  Biological  tests  had  given 
two  plus  for  summer  milk  and  plus  for  winter  milk,  a  rating  fifty  per  cent, 
lower  than  the  chemical  tests  have  shown.  Buttermilk  gave  a  clear  third 
class  reaction.    As  far  as  I  could  find  it  had  not  been  tested  biologically. 

Cream  gave  a  fourth  class  reaction  but  probably  due  to  partial  milk 
content  for  the  addition  of  fresh  skimmed  milk  increased  its  reactive  power. 
Restaurant  ice  cream  varied  according  to  the  kind  tested ;  vanilla  ice  cream 
gave  a  first  class  reaction,  but  this  was  doubtless  due  to  the  fact  that  whole 
milk  had  been  used  in  its  preparation.  Chocolate  and  strawberry  ice  creams 
failed  to  give  a  reaction.     No  biological  tests  were  available. 

Butter  which  had  responded  negatively  in  the  biological  tests,  gave  a  clear 
third  class  reaction  in  the  chemical  tests.  Conversely,  cheese  "made  with 
whole  milk"  gave  biologically  one  plus,  while  the  chemical  tests  gave  no  re- 
action with  either  Swiss,  Roquefort  or  plain  American  cheese.  This  result 
is  probably  due  to  the  fact  that  cream,  negative  in  keeping  with  fats,  is  their 
main  constituent.  Eggs,  both  yolk  and  white,  whether  fresh  or  stale,  gave 
negative  results  both  chemically  and  biologically. 

As  to  cooking,  boiling  proved  fatal  to  the  milk  as  regards  reactive  power, 
when  carried  out  in  the  open  as  in  households.  Eggs,  negative  normally 
both  biologically  and  chemically,  were  not  improved,  as  had  been  the  case  with 
most  meats,  by  frying  nor  by  poaching. 

MISCELLANEOUS. 

Nuts. — In  the  reports  of  biological  tests  all  nuts  used  commonly  as  food 
are  recorded  as  negative.  The  guaiac-HgOa  test  gave  first  class  reactions  for 
the  hazelnut  (filbert)  and  the  pecan;  a  second  class  reaction  for  almonds,  and 
a  third  class  reaction  for  English  walnuts. 

Mushrooms. — Three  edible  kinds  were  tested.  The  clavaria  Pistolarius 
gave  a  first  class  reaction ;  the  hypholoma  perplexum  gave  a  full  second  class 
reaction,  while  the  puffball  lycoperdon  gave  a  fourth  class  but  distinct  re- 
action.    No  cooking  tests  were  made. 
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Soya  beans. — These  proved  surprising  as  vitamine  C  carriers,  particularly 
in  view  of  the  fact  that  biological  tests  had  rated  them  negative.  Thanks  to 
the  kindness  of  Prof.  Charles  F.  Hottes,  of  the  University  of  Illinois,  I 
was  able  to  obtain  seven  varieties.  Of  these,  the  Manchu,  Haberlandt, 
Mongol,  Hong  Kong,  Early  Black,  and  Wilson  Black  gave  all  very  intense 
first  class  reactions,  while  the  Ohio  191 3  and  Medium  Early  Yellow  gave 
second  class  reactions.  Their  wealth  in  oil  probably  interfered  with  their 
antiscorbutic  action  in  herbivorous  animals,  in  keeping  with  results  obtained 
with  all  other  oils  in  vitamine  C  biological  tests.  It  is  obvious,  however,  that 
soya  beans,  particularly  in  view  of  their  additional  large  vitamine  B  content, 
are  entitled  to  special  researches  in  dietetic  prophylaxis  and  therapeutics. 
Heat  tests,  however,  showed  that  twenty  minutes  exposure  to  the  boiling  point 
destroyed  their  activity.  This  was  preserved  entire,  however,  when  the  beant, 
were  heated  ten  minutes  at  65°  C.  We  have  seen  that  while  tyrosinase 
<=tands  100°  C,  tyrosin  is  destroyed  at  67°  C. 

An  all  important  feature  of  the  effects  of  heat  on  foods  in  general  is  that 
the  destruction  of  tyrosin  by  cooking  above  67°  impairs  its  reactive  reactivity 
in  proportion  to  the  protection  afforded  by  its  external  covering  and  the  rap- 
idity with  which  it  is  cooked.  Thus,  with  its  hard  covering,  the  soya  bean  lost 
but  twenty-five  per  cent,  of  its  reactive  power  though  the  heat  was  raised  to 
85°  in  twenty  minutes.  Had  its  skin  been  easily  penetrable,  ten  minutes  at 
67°  would  have  sufficed  to  annul  ,its  tyrosin  value  entirely.  , 

All  this  applies  also  to  other  foods;  hence  the  destructive  effect  of 
boiling  on  soft  foods,  and  conversely,  the  advantage  of  broiling  which  em- 
bodies a  salient  advantage ;  that  of  being  a  dry  process  of  cooking.  A  coat- 
ing is  formed  in  the  external  tissues  of  the  food  which  plays  the  role  of  the 
soya  bean  covering,  and  protects  the  deeper  tissues.  Roasting  is  similarly 
protective  in  its  effects ;  hence  the  value  of  roasted  meats,  which,  we  have 
seen,  is  even  raised  in  the  case  of  lamb  and  beef  to  the  extent  of  twenty- 
five  per  cent,  and  in  that  of  veal  fifty  per  cent. 

On  the  whole,  the  foregoing  tests  in  one  hundred  and  odd  foods*  indicate 
that  cooking  in  water  above  67°  C.  tends  to  destroy  their  tyrosin  if  the  fluid 
can  penetrate  the  tissues  of  the  food.  The  vitamine  C  in  these  circum- 
stances ceases  to  become  a  source  of  adrenalin,  or  at  least  of  its  precursor. 
Halle  and  others"^  having  found  that  the  systemic  tyrosin  was  derived  from 
p-oxyphenylethylamin  before  it  became  adrenalin.  Even  if  the  tyrosinase, 
which  stands  a  temperature  of  100°  C,  the  boiling  point,  remains  undestroyed, 
scorbutic  phenomena  result  because  the  tyrosin  factor  was  lacking.  This 
accounts  for  the  fact,  shown  by  biological  tests,  that  foods,  autoclaved  at 
high  temperatures,  caused  scorbutus  in  animals,  which  were  then  saved  by 


*  The  author  is  deeply  indebted  to  Miss  Hazel   Funk,  of  Bloomington,   111.,   Miss 
Abigail  O'Brien,  of  New  York,  and  his  son  Dr.  Louis  T.  de  M.  Sajous,  of  Philadelphia, ' 
for  their  assistance  in  carrying  out  the  many  procedures  involved  in  the  investigation. 
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the  same  but  unheated  foods.  It  explains  also  the  clinical  observation  that 
adrenalin  and  another  oxidase,  salicyase,  were  the  only  helpful  agents  of 
the  many  tried  for  scurvy  during  the  late  war. 

The  importance  of  vitamine  C  in  prophylaxis  has  been  referred  to,  but,  of 
course,  other  vitamines  are  necessary  to  subserve  the  systemic  welfare.  For- 
tunately, the  foods  studied  in  the  foregoing  list  practically  all  contain  more 
or  less  of  vitamines  A  and  B,  enough,  at  least,  to  protect  the  ubquitous  fanatic 
who,  to  avoid  disease,  will  wish  to  limit  his  diet  to  vitamine  C.  Again,  as 
I  have  pointed  out  elsewhere,  it  is  probable  that  besides  the  adrenal  homologue 
tyrosin  (tyrosinuria,  etc.),  various  bodies  excreted,  bilirubin,  biliverdin, 
urobilin,  etc.,  include  at  least  adrenal  products,  and  that  the  body  appropriates> 
from  foods  no  more  than  its  actual  needs.  What  the  body  cannot  do,  how- 
ever, is  to  compensate  for  deficient  intake  of  vitamine  C  and  if  its  role  in 
tissue  oxidation  is  taken  into  account,  the  list  of  diseases  which  its  absence 
or  deficiency  favors  directly  or  indirectly  is,  even  on  cursory  analysis,  an 
extensive  one  indeed. 

In  disease  per  se,  it  would  seem  as  if  the  very  life  of  the  patient  would 
depend,  particularly  in  the  acute  infections  of  an  adynamic  type,  upon  his 
ability  to  muster  his  defensive  resources.  What  adequate  tissue  oxidation 
means  in  this  process  is  self  evident.  Vitamine  C  foods  thus  become  potent 
adjuncts  to  pharmacological  measures.  Here  again,  however,  a  word  of 
caution  is  necessary.  As  I  have  urged  elsewhere®^  hemolysis  and  autolysis 
are  directly  influenced  by  certain  ductless  glands  early  in  various  infections, 
pulmonary,  cardiac,  vascular,  intestinal,  cerebrospinal,  etc.,  excessive  oxida- 
tion (hyperthermia)  being  an  active  factor  in  the  process.  That  a  diet  rich 
in  vitamine  C  would  activate  this  morbid  process  is  therefore  likely.  It 
would  seem,  therefore,  that  great  circumspection  is  as  necessary  in  the  dietetics 
of  the  sick  as  it  is  in  the  use  of  remedies.  This,  in  turn,  suggests  that  knowl- 
edge of  the  chemical  nature  of  the  vitamines  will  enable  us  to  increase  the 
efficiency  of  our  humanitarian  efforts. 
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RESULTS  OF  TREATMENT  IN  ONE  HUNDRED  CONSECUTIVE 
CASES  OF  HYPERTHYROIDISM. 

BY  HUGO  A.  FREUND,  M.D., 


During  the  past  few  years  unusual  interest  has  been  manifested  in  the 
study  of  diseases  of  the  thyroid  gland.  Following  the  work  of  Kocher, 
Marine,  Plummer,  et  al.,  investigations  concerning  the  etiology  and  treat- 
ment of  diseases  of  the  gland  have  naturally  increased.  This  interest  has  been 
heightened  in  the  past  few  years  by  the  work  of  Du  Bois  in  calorimetry  and 
by  the  simplification  of  methods  for  study  of  basal  metabolism  by  Benedict. 
These  have  been  of  especial  value  in  stimulating  studies  in  hyperthyroidism. 
Hence,  the  present  time  finds  clinicians  quite  generally  applying  these  methods 
of  investigation  in  their  routine  hospital  and  private  practice. 

The  original  observations  of  Parry,  Flajani,  Graves  and  Basedow  were 
accurate  descriptions  of  exophthalmic  goitre.  Though  Parry's  writings  are 
the  earliest,  the  disease  is  generally  known  under  the  name  of  Grave's  and 
Basedow's  disease.  The  syndrome  that  falls  under  these  titles  has  been 
accepted  as  categorically  descriptive.  There  has  been  no  differentiation  of 
types  of  the  disease.  In  1893,  Greenfield  reported  histological  changes  in  the 
thyroid  that  he  considered  the  cause  of  hypertrophy  of  the  gland  as  well  as 
the  basis  for  symptoms  of  the  disease.  Marine  had  previously  called  atten- 
tion to  cases  of  exophthalmic  goitre  in  which  not  all  of  the  signs  were 
present,  but  in  which  a  few  were  efifaced,  the  remaining  one  being  just  suffi- 
cient to  permit  of  recognition  of  the  disease.  He  called  these  cases  the  forynes 
frustes.  Some  designated  them  as  secondary  types  of  goitre.  Others  had 
described  them  under  -  captions  of  indefinite  forms  of  nervous  disease.  In. 
the  meantime,  various  writers  added  minor  details  to  the  description  of  the 
exophthalmic  goitre,  notably,  Moebius,  Graefe,  Gauthier,  Stellweg,  Jellinek, 
Dalrymple,  and  Buschan. 

Following  the  opinion  of  Moebius,  most  observers  came  to  regard  exoph- 
thalmic goitre  as  due  to  hyperactivity  of  the  thyroid  gland.  This  hypothesis, 
though  finding  much  in  its  favor,  did  not  account  completely  for  all  the 
changes  wrought  by  the  disease.  For  example,  thyroid  feeding  produces 
many  of  the  signs  of  thyrotoxicosis,  although  exophthalmos  does  not  develop. 
Though  experimental  thyroprival  myxedema  in  the  sheep  is  symptomatically 
the  antithesis  of  hyperthyroidism,  the  administration  of  the  serum  of  these 
thyroidectomized  animals  does  not  eliminate  the  symptoms  of  exophthalmic 
goitre.     Evidently  other  factors  besides  pure  hypersecretion  of  the  thyroid 
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are  essential  to  the  production  of  the  signs  and  symptoms  of  hyperthyroidism. 
Kocher  and  Crotti  called  attention  to  the  part  played  by  the  thymus  gland. 
The  effects  of  the. disease  upon  other  glands  of  internal  secretion  have  been 
frequently  observed.  Cramer  and  Krause  showed  the  action  of  thyroid  sub- 
stance upon  the  demobilization  of  glycogen  in  the  liver.  Cannon  demonstrated 
the  effect  of  changes  of  parts  of  the  sympathetic  nervous  system^  upon  the 
thyroid.  These  then  are  among  the  observations  that  have  proven  that  hyper- 
secretion alone  is  not  the  sole  factor  in  producing  the  complete  syndrome  of 
Graves^s  or  Basedow's  disease. 

Studies  in  the  pathological  alterations  in  the  hpyerthyroid  gland  follow- 
ing Greenfield's  description  in  1893  have  been  notably  those  of  Kocher,  Mac- 
Callum,  Lewis,  Wilson,  and  Marine.  Plummer  in  1912  was  the  first  to 
maintain  that  a  specific  change  existed  in  the  exophthalmic  goitre.  He 
pointed  out  a  parenchymatous  hypertrophy  and  hyperplasia  of  the  gland. 
This  he  considered  an  entity  in  contradistinction  to  the  thyroid  adenoma, 
which  may  or  may  not  produce  an  excessive  secretion  with  symptoms  of 
hyperthyroidism. 

He  states  further  that  the  symptomatology  of  the  two  conditions  is  differ- 
ent. I.  In  the  hyperplastic  goitre,  exophthalmos  is  relatively  frequent;  it 
rarely  if  ever  is  seen  in  the  adenomatous  type.  2.  The  Time  of  life  that 
the  goitre  developed  is  earlier  in  the  hyperplastic  than  in  the  adenomatous 
type.  ■  3.  The  average  rate  of  onset  of  symptoms  following  the  initial  appear- 
ance of  the  goitre  is  far  more  rapid  in  the  hyperplastic  than  in  the  adenomatous 
gland. 

At  the  same  time  points  of  similarity  between  the  two  types  of  the  disease 
were  pointed  out :  The  tremor,  the  tachycardia,  the  nervous  manifestations, 
sensitiveness  to  epinephrin  (Goetsch),  skin  changes  and  heat  production. 
The  latter  is  of  additional  imix)rtance  because  as  we  know,  it  serves  as  the 
means  of  determining  the  severity  of  the  disease.  This  is  the  one  constant 
outstanding  feature  of  the  disease.  And  it  is  only  in  the  last  few  years  that 
the  im}X)rtance  of  this  fundamental  point  has  received  adequate  study  and 
emphasis.  Though  P>iedrich  Miiller  in  1893  showed  that  the  Basedow 
patient  lost  weight  and  nitrogenous  substances  on  an  adequate  diet,  Magnus 
Levy  in  1895  established  the  fact  that  the  energy  requirements  in  exophthal- 
mic goitre  are  increased  from  fifty  to  seventy  per  cent,  above  the  normal. 
In  1916  Du  Bois's  studies  followed  by  the  work  of  Benedict,  Boothby,  Sandi- 
ford  and  others,  showed  that  the  determination  of  the  basal  metabolic  rate 
is  the  most  reliable  index  of  the  presence  of  hyperthyroidism,  the  severity  of 
the  disease,  and  the  progress  of  the  condition  as  influenced  by  various  forms 
of  treatment. 

Since  1917  numerous  writers  have  reported  their  observations  in  diseases 
of  the  thyroid  gland.  Their  work  has  been  directed  toward  the  problem  of 
more  satisfactory  therapeutic  measures.  Surgery,  though  having  made  great 
progress,  has  not  definitely  met  and  overcome  all  the  conditions  presented 
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in  the  disease.  Even  at  this  time  the  most  enthusiastic  supporters  of  lobec- 
tomy and  ligation  frankly  confess  that  not  all  the  indications  for  cure  have 
been  met,  by  reducing  the  vascularity  and  by  excision  of  the  parts  of  the 
diseased  gland. 

Naturally  nonsurgical  methods  have  been  suggested  from  time  to  time. 
A  great  variety  have  been  recommended.  Chief  among  these  measure  have 
been  prolonged  rest,  the  X-ray,  radium  and  internal  medication.  This  has 
finally  led  to  attempts  to  rationalize  therapeutics  and  particularly  to  place 
the  true  value  upon  any  procedure.  The  study  of  hyperthyroidism  by  con- 
trolling progress  with  basal  metabolic  studies  has  made  this  possible.  Those 
who  have  studied  the  probliem  from  this  viewpoint  are  notably  Melans  and 
Aub,  Janney,  Grier,  Leuders,  McCaskey.  They  have  pointed  out  the  practical 
value  of  the  management  of  hyperthyroidism  by  non-surgical  methods  when 
controlled  by  studies  in  basal  metabolism. 

During  the  past  two  and  a  half  years  the  material  which  forms  the  basis 
of  this  paper  has  been  carefully  collected  for  study.  The  patient  of  the  last 
case  of  this  series  was  seen  September  i,  192 1,  so  that  at  least  six  months 
has  elapsed  since  any  of  them  were  under  treatment  or  observation.  This 
has  allowed  for  a  reasonable  time  to  elapse  during  which  failures  in  treat- 
ment and  relapses  so  often  observed  could  have  taken  place.  There  are  one 
hundred  cases  manifesting  various  types  and  degrees  of  hyperthyroidism. 
They  fall,  broadly  speaking,  into  three  groups:  i,  the  functional;  2,  the 
adenomatous ;  3,  the  hyperplastic. 

Group  I  constitutes  those  cases  in  which  the  symptoms  of  thyrotoxicosis 
are  mild  or  moderate.  The  thyroid  is  slightly  enlarged  or  in  some  instance^ 
no  appreciable  change  is  noticeable.  Loss  of  weight,  fatigue,  tremor  and 
palpitation  are  complained  of.  Eye  signs  are  absent.  Sleeplessness,  irrita- 
bility, fears,  depression,  flushing  are  among  the  nervous  manifestations. 
Such  patients  are  rarely  if  ever  prostrated.  Sometimes  they  are  more  active 
than  usual  as  if  reacting  to  constant  stimuli.  Diarrhea  and  other  gastroin- 
testinal symptoms  are  rare.  Menstrual  disturbances  are  often  present. 
Trophic  changes  are  never  seen  though  vasomotor  phenomena  are  frequent. 
In  every  case  the  basal  metabolism  is  increased. 

The  etiological  factors  of  this  group  of  cases  are  as  numerous  as  they  are 
varied.  Focal  infections  without  producing  active  thyroiditis  are  the  cause 
of  many  cases. 

There  are  twenty-three  cases  in  this  series.  Puberty  is  the  inciting  factor 
in  a  certain  number,  overaction  of  the  thyroid  occuring  before  the  proper 
balance  has  been  established.  The  climacteric  for  a  like  reason  may  be  held 
responsible  for  eleven  cases.  Fright  and  schock,  such  as  have  been  produced 
experimentally  by  Cannon,  definitely  account  for  four  cases.  Then  there 
are  a  few  cases  in  which  gastrointestinal  disturbances  play  a  role.  These 
are  an  indefinite  class  of  cases.  Chronic  constipation,  perhaps  cecal  stasis, 
may  be  the  factors.    The  mechanism  is  certainly  in  doubt.    Whether  it  be  due 
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to  absorption  or  reflex  through  irritation  of  the  abdominal  sympathetic,  no 
statistics  or  data  cover  the  question.  It  is  out  of  this  functional  group  that 
further  differentiation  will  doubtless  be  made  in  the  future  and  it  is  probable 
that  in  some  instances  the  causative  factor  will  be  determined. 

Of  the  second  group  of  cases  that  I  wish  to  speak  a  history  of  previously 
existing  enlargement  of  the  gland  is  always  to  be  obtained.  This  swelling  of 
the  gland  may  have  been  present  for  many  years  and  caused  no  disturbance 
other  than  local  irritation  or  pressure.  One  of  two  things  may  occur.  Sud- 
denly following  some  inciting  cause,  such  as  an  infection,  an  injury  or  fright, 
symptoms  of  thyrotoxicosis  are  ushered  in  with  more  or  less  secondary  mani- 
festations. In  this  the  causes  are  not  in  any  sense  different  from  the 
functional  group,  except  that  an  adenoma  has  been  definitely  present. 
However,  adenomas  become  active  frequently  without  any  discoverable  ex- 
citant. ■  In  these  the  symptoms  are  quite  intense  and  resemble,  in  many 
features,  the  hyperplastic  type  of  goitre. 

In  the  majority  of  cases  of  adenoma,  however,  the  onset  is  slow  and 
gradual.  Loss  of  weight  may  be  the  first  thing  to  be  noticed.  Restlessness 
may  soon  follow  with  trembling  and  some  breathlessness  on  exertion.  This 
is  attributed  to  a  sense  of  palpitation  which  increases  the  patient's  anxiety 
and  often  produces  sleeplessness.  Then  comes  a  feeling  of  continual  warmth, 
the  bedclothes  are  too  heavy,  the  rest  of  the  family  seem  to  need  more 
covering  or  clothing  than  the  patient.  Gastrointestinal  symptoms,  if  any, 
are  usually  excessive  appetite.  If  the  disease  progresses  the  circulatory 
system  suffers  chiefly.  The  heart  hypertrophies,  extrasystoles  develop  and 
hypertension  soon  supervenes.  The  end  result  may  show  myocardial  degen- 
eration with  edema  and  failing. 

The  most  severe  cases  of  hyperthyroidism  from  the  point  of  view  of  the 
acuteness  and  the  intensity  of  symptoms  are  the  hyperplastic  group.  Though 
the  syndrome  developing  upon  the  basis  of  an  adenoma  may  progress  so  far 
as  to  damage  irreparably  a  circulatory  system  and  leave  the  patient  a  hopeless 
invalid,  the  hyperplastic  patient  usually  seeks  relief  before  the  heart  or  the 
vascular  system  has  been  as  severely  damaged.  In  these  patients  the  tremor 
is  coarser  and  tachycardia  is  more  violent ;  sweating  and  vasomotor  symptoms 
are  marked;  exophthalmos  with  attendant  ocular  manifestations — Graife, 
Stellwag,  Moebius  signs — are  the  rule,  gastrointestinal  symptoms  of  nausea, 
vomiting  and  diarrhea  are  common,  emaciation  is  rapid  and  the  thyroid  is 
highly  vascular  as  evidenced  by  thrills,  bruits  and  pulsations.  The  onset  of 
this  group  of  thyrotoxicoses  is  difficult  to  explain.  The  pathological  picture 
is  something  different  than  occurs  in  any  other  known  disease.  In  some 
glands  areas  of  small  round  cell  infiltration  are  seen  that  suggest  that  the 
disease  is  either  the  result  of  an  infection  or  the  reaction  to  one.  In  others 
the  hyperplasia  almost  reminds  one  of  the  tendency  to  malignant  proliferation 
that  is  seen  in  a  deciduoma.  The  physiological  response  in  this  type  is 
intense.    The  metabolic  rate  is  always  greatly  augmented.    There  is  often,  a 
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period  in  the  course  of  a  particular  case  during  which  severe  exacerbations 
occur.  In  cases  of  this  type  that  become  chronic  there  frequently  develop 
trophic  changes  in  the  skin  or  the  hair  and  nails,  or  other  signs  attributable 
to  secondary  endocrine  disease  are  manifested. 

Before  we  turn  to  the  consideration  of  treatment  in  these  three  classes  of 
cases  a  word  should  be  said  regarding  the  similarity  of  some  of  the  individual 
findings  in  the  three  groups.  Tremor,  tachycardia,  weight  changes,  vasomotor 
phenomena  are  common  symptoms.  To  these  should  be  added  sensitiveness 
to  epinephrin,  increased  heat  production  and  lymphocytosis.  The  Goetsch 
test  is  of  undoubted  value  though  it  is  not  without  danger  especially  in  cases 
of  cardiovascujaf  disease  with  hypertension.  There  has  been  one  sudden 
death  from  it  in  my  observation.  The  study  of  the  basal  metabolic  rate  is  a 
method  of  precision  and  refinement  that  not  only  differentiates  the  hyper- 
thyroid  case  from  the  neurocirculatory  case,  and  the  tuberculous  patient  but 
also  is  the  means  whereby  the  treatment  can  at  all  times  be  under  accurate 
supervision.  I  may  mention  here  that  the  total  and  diflFerential  white  count 
is  too  frequently  neglected  as  it  gives  valuable  information.  Neutrophilic 
leucopenia  with  absolute  as  well  as  relative  lymphocytosis  is  the  rule. 

The  basis  underlying  the  treatment  of  hyperthyroidism  demands  a  reduc- 
tion in  the  increased  metabolic  rate  that  is  producing  the  loss  of  nitrogen 
through  increased  tissue  destruction  and  the  exhaustion  of  the  nervous  system 
through  the  effects  of  the  toxin  upon  the  sympathetic  system.  Where  the 
primary  etiological  factor  that  has  activated  the  thyroid  mechanism  cannot 
be  sought  out  and  removed,  direct  attack  must  be  made  upon  the  thyroid 
structure  and  upon  the  thyroid  function,  so  that  these  may  be  brought  within 
their  normal  limits.  Naturally  where  thyroid  dysfunction  has  been  found 
to  be  due  to  an  increase  of  thyroid  tissue,  such  as  we  see  in  the  adenoma  and 
in  the  hyperplastic  gland,  surgical  methods  that  will  make  the  proper  quan- 
titative reduction  have  long  been  advocated  and  employed.  However,  for 
various  reasons  surgical  intervention  has  not  always  been  possible,  expedient 
or  successful.  The  simple  procedure  of  rest  alone  has  often  so  reduced 
the  patient's  increased  metabolism,  as  to  restore  a  normal  function  to  the 
gland.  Then,  too,  there  are  drugs,  mostly  sedatives,  which  have  had  their 
advocates.  Of  all  of  them  but  one  has  really  deserved  attention,  because  its 
action  is  on  a  rational  basis.  I  refer  to  the  quinine  salts — originally  urged  by 
Forchheimer  for  its  value  in  hyperthyroidism  in  the  form  of  quinine  hydro- 
bromide.  Pharmacologists  have  long  pointed  out  that  quinine  definitely 
lowers  the  metabolism.  With  modern  methods  of  studying  the  basal  meta- 
bolic rate,  it  is  an  interesting  experiment  to  see  how  the  basal  metabolic  rate 
may  be  reduced  by  the  administration  of  this  drug.  Hence,  there  is  a  rational 
basis  for  the  use  of  quinine  salts  in  the  treatment  of  hyperthyroidism.  In 
my  cases,  it  has  been  uniformly  given  as  a  part  of  the  treatment  with  satis- 
factory results. 
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Ever  since  the  destructive  effect  of  the  rontgen  ray  has  been  recognized 
it  has  been  used  in  one  form  or  another  in  the  treatment  of  thyroid  disease. 
Its  valuable  effects  have  been  recorded  at  various  times.  However,  only 
within  recent  years  has  a  systematic  study  of  such  cases  been  pursued.  The 
controlled  use  with  definite  dose  of  the  X-ray  has  made  such  studies  statis- 
tically reliable.  Checked  up  by  frequent  basal  metabolism  studies,  its  effect 
can  be  so  carefully  observed  that  it  forms  a  method  of  treatment  both  safe 
and  simple.  My  conclusions  from  its  use  in  one  hundred  consecutive  cases, 
which  have  been  under  observation  for  from  six  months  to  three  years,  are 
that  in  the  majority  of  cases  it  promptly  and  effectively  destroys  portions  of 
the  gland  producing  thyroid  hyperactivity;  that  failure  to  give  complete 
relief  does  not  interfere  with  subsequent  surgical  removal  of  large,  hyper- 
trophied  adenomatous  portions  of  gland  and  that  its  control  places  its  value 
as  a  remedial  agent,  far  above  the  surgical  method  of  removal  of  uncertain 
amounts  of  the  diseased  gland. 

CONCLUSIONS. 

1.  It  has  been  the  object  of  this  paper  to  differentiate  the  three  groups 
of  hyperthyroidism,  the  functional,  the  adenomatous  and  the  hyperplastic. 

2.  They  can  be  divided  into  these  types  clinically  without  difficulty  if 
one  obtains  a  careful  history  of  the  onset  of  goitre,  the  beginning  of  symp- 
toms, examining  the  thyroid  critically  and  noting  the  eye  signs  and  the  cardio- 
vascular system. 

3.  Transition  forms  are  not  infrequent  and  should  be  definitely  con- 
sidered. It  must  be  borne  in  mind  that  there  are  cases  in  which  there  are 
outspoken  signs  and  symptoms  of  hyperthyroidism,  without  glandular 
changes,  or  at  the  most,  colloid  goitres  without  adenoma  or  hyperplasia. 
These  are  due  to  temporary  functional  hypersecretion. 

4.  The  medical  treatment  of  the  hyperthyroid  cases  with  X-ray  con- 
trolled by  metabolism  studies,  proper  rest  and  the  use  of  quinine  is  a  satis- 
factory manner  of  managing  a  great  proportion  of  cases  of  hyperthyroidism. 

5.  The  results  are  apparently  permanent  and  where  slight  reductions 
have  a  tendency  to  occur,  the  institution  of  supplementary  treatment  suffices 
to  arrest  the  progress  of  the  disease. 


FOOD  ALLERGY  AS  A  CAUSE  OF  IRRITABLE  BLADDER.  • 

BY  W.  W.  DUKE,  M.D., 

KANSAS   CITY,   MO. 

Patients  who  have  frequent  painful  urination  or  constant  pain  over  tl?e 
bladder  often  have  symptoms  the  severity  of  which  are  out  of  all  proportion 
to  the  lesions  found  after  careful  examination  by  internists,  urologists,  neu- 
rologists, rontgenologists,  or  pathologists.  Sometimes  slight  pathology  is 
found  and  the  patients  are  treated  under  the  diagnosis  of  cystitis,  urethal 
caruncle,  adhesions  about  the  bladder,  misplaced  uterus,  or  pelvic  inflamma- 
tory disease.  The  treatment  of  the  latter  conditions  may  be  successful,  but 
the  bladder  symptoms  may  continue  as  severely  as  before.  Cases  of  this 
type  are  frequently  encountered  in  the  practice  of  medicine,  especially  in 
women,  and  the  most  diligent  and  thorough  investigation  may  not  disclose 
evidence  which  makes  a  rational  diagnosis  possible.  Therapy  may  be  equally 
unsuccessful. 

Frequent  urination,  painful  urination,  and  continuous  severe  pain  over 
the  bladder  are  rather  often  the  result,  I  believe,  of  hypersensitiveness  to  cer- 
tain foods  and  I  wish  in  this  paper  to  describe  one  typical  case  and  discuss 
the  condition  briefly.  A  more  complete  report  will  appear  in  the  Annals  of 
Clinical  Medicine. 

CASE  REPORT. 

A  woman,  aged  twenty-two,  was  referred  to  me  by  Dr.  M.  T.  Dingess, 
because  of  bladder  trouble.  The  family  history  was  negative  for  allergy  so 
far  as  she  knew.  The  past  history  was  important  only  for  the  fact  that  she 
had  been  subject  to  uticaria  at  odd  times.  For  two  years  before  coming  to 
me  she  had  been  troubled  with  frequent  burning  urination  which  was  at  times 
so  severe  as  to  confine  her  to  bed.  She  had  been  treated  under  many  dif- 
ferent plans  without  relief,  in  fact  she  had  not  been  entirely  free  from  bladder 
pain  for  a  single  day  during  her  illness  for  two  years.  She  was  treated  by 
me  for  ten  days  with  bladder  sedatives  without  relief. 

Physical  examination  showed  poor  nutrition,  slight  chronic  pelvic  inflam- 
matory disease,  cervical  tear,  tenderness  over  the  bladder  by  abdominal  and 
vaginal  examination,  tenderness  in  both  kidney  regions,  and  marked  evidence 
of  ptosis. 

Catheter  specimen  of  urine  showed  nothing  of  interest  except  an  occa- 
sional pus  cell  and  few  specific  gravity.  Other  laboratory  examination 
including  Wassermann  reaction  was  negative. 
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X-ray  examinations  disclosed  no  stone  and  nothing  of  further  interest 
except  ptosis. 

Cystoscopic  examination  of  the  bladder  and  urethra  by  Dr.  J.  E.  Burns 
showed  nothing  abnormal. 

Intracutaneous  tests  with  a  number  of  food  proteins  showed  marked 
sensitiveness  to  wheat  and  slight  sensitiveness  to  several  other  grains  (barley, 
rice,  and  oats) .  The  tests  were  followed  after  several  hours  by  an  unusually 
severe  attack  of  frequent  painful  urination  which  lasted  twenty-four  hours. 
She  was  given  adrenalin  during  this  attack  with  temporary  relief. 

For  treatment  she  was  told  to  avoid  all  grains,  especially  wheat  and  its 
derivatives.  All  other  medication  was  discontinued.  Two  days  after  this  she 
was  completely  free  from  bladder  disturbance  for  the  first  time  in  two  years. 
She  has  continued  well  now  several  months.  She  has  been  completely  free 
of  bladder  disturbance  except  for  three  attacks  lasting  several  hours  which 
followed  the  eating  of  a  small  amount  of  wheat  flour  taken  on  two  occasions 
as  a  clinical  test  and  after  the  subcutaneous  injection  of  .01  mg.  of  wheat 
protein.  In  each  of  these  instances  she  had  an  attack  of  painful  urination 
resembling  cystitis  which  lasted  a  number  of  hours. 

DISCUSSION. 

I  have  carefully  examined  five  patients  three  of  whom  appeared  to  be 
clear  examples  of  individuals  who  had  frequent  painful  urination  as  a  result 
of  the  ingestion  of  certain  foods.  Two  of  the  five,  I  believe,  were  examples- 
of  the  same  type  of  illness,  but  the  clinical  picture  was  more  complex  in  that 
they  had  abnormalities  in  the  urinary  tract,  which  may  have  contributed  to 
their  illness.  In  discussing  this  condition  I  believe  it  is  better  to  use  only  the 
three  uncomplicated  cases  at  our  disposal. 

In  these  three  cases  each  patient  was  subject  to  attacks  of  frequent  pain- 
ful urination.  In  none  of  the  three  was  anything  found  by  history,  physical 
examination,  rontgen  examination,  or  laboratory  tests  which  could  account 
for  their  symptoms,  except  hypersensitiveness  to  foods.  In  two  of  the  three 
cases  in  which  cystoscopic  examination  were  made,  the  bladder  mucosa  and 
urethra  was  normal. 

In  two  of  the  three  cases  the  patients  gave  a  family  history  of  allergy. 
All  three  patients,  at  some  time  during  their  lives,  had  had  other  symptoms 
of  allergy,  such  as  angioneurotic  edema,  hives,  or  asthma.  Each  of  the  three 
patients  gave  positive  cutaneous  reactions  upon  intracutaneous  injection  of 
small  amounts  of  substances  extracted  from  some  one  or  more  foods  which 
they  were  in  the  habit  of  eating  and  in  each  case  characteristic  exaggeration 
of  bladder  symptoms  followed  the  intracutaneous  or  subcutaneous  injection 
of  small  amounts  of  the  extracts  to  which  they  gave  positive  cutaneous  tests. 
The  three  patients  were  relieved  by  the  avoidance  of  foods  to  which  they 
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were  sensitive  and  two  had  a  return  of  bladder  symptoms  during  a  well  period 
after  the  eating  of  such  foods. 

These  findings  seem  to  indicate  very  clearly  that  bladder  pain  can  be 
caused  by  hypersensitiveness  to  food.  The  circimistance  that  bladder  pain 
can  be  caused  by  a  food,  is  not  altogether  new,  especially  in  the  lay  mind. 
The  impression  has  been  gained,  however,  that  such  pain  is  due  to  an  acid 
or  crystalloid  substance  in  the  offending  food  in  spite  of  the  fact  that  vinegar 
(an  acid)  does  not  produce  such  a  result  nor  do  other  foods  rich  in 
crystalloids. 

It  is  not  unreasonable  to  suppose  that  abnormal  conditions  in  the  pelvis 
(as  observed  in  the  two  cases  not  discussed  previously)  might  have  played 
contributory  roles  in  the  centering  of  allergic  symptoms  to  the  bladder,  and 
furthermore,  that  chronic  bladder  allergy  of  many  years'  standing  might  lead 
to  pathological  changes  in  the  bladder  mucosa  or  sphincter,  making  the  con- 
dition complex  and  more  difficult  to  cure.  This  statement  is  made  not  for 
the  purpose  of  clouding  the  clinical  picture  of  bladder  allergy,  but  rather  for 
the  purpose  of  pointing  out  that  bladder  allergy  may  exist  in  a  certain  num- 
ber of  patients  in  whom  actual  pathological  conditions  are  found.  The  dis- 
covery of  this  should  it  exist  is  important  in  the  treatment  of  symptoms  not 
due  entirely  to  organic  disease. 

It  is  almost  necessary  ait  this  point  to  discuss  briefly  the  remarkably 
interesting  subject  of  hypersensitiveness.  A  rather  large  proportion  of  indi- 
viduals inherit  a  constitution  which  makes  it  possible  for  them  to  become 
sensitive  to  some  foreign  substance.  When  this  is  the  case,  they  react  in 
characteristic  ways  whenever  they  come  in  intimate  contact  with  the  substance 
to  which  they  are  sensitive.  Patients  sensitive  to  certain  pollens  may  have 
hayfever  or  asthma  whenever  they  inhale  air  which  contains  the  pollen  to 
which  they  are  sensitive.  In  patients  of  this  type,  the  subcutaneous  injection 
of  infinitesimal  quantities  of  pollen  extract  may  bring  on  the  symptoms  of 
hayfever  or  asthma  within  a  few  minutes.  Similarly  in  patients  whose  gastric 
mucosa  is  sensitive  to  some  food  (such  as  honey  or  egg)  an  attack  of  abdom- 
inal pain  may  not  only  follow  invariably  the  ingestion  of  a  small  amount  of 
honey  or  egg,  but  also  usually  follow  their  subcutaneous  injection. 

The  bladder  cases  differ  from  the  above  mentioned  respiratory  and  gastric 
cases  in  that  the  bladder  mucous  membrane  does  not  under  ordinary  condi- 
tions come  directly  in  contact  with  a  substance  to  which  it  may  be  sensitive, 
as  in  the  gasitric  and  respiratory  cases.  Bladder  symptoms  can  occur,  there- 
fore, only  after  the  offending  substance  gains  entry  to  the  body  through  some 
distant  port.  Bladder  symptoms,  therefore,  occur  usually  as  part  of  a  general 
reaction  and  for  this  reason  are  more  frequently  accompanied  by  generalized 
symptoms  of  allergy,  such  as  hives,  than  are  the  respiratory  or  gastrointestinal 
cases. 

Furthermore,  bladder  symptoms  do  not  complicate  the  cases  of  respiratory 
diseases,  such  as  hayfever  and  asthma,  when  they  are  caused  by  air  carried 
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substances,  such  as  pollen  or  horse  dandruff,  for  the  simple  reason  that  in 
pollen  cases  the  infinitesimal  amount  of  pollen  in  the  air  is  rarely  absorbed  in 
feufiicient  quantity  to  give  rise  to  generalized  attacks.  In  food  cases,  however, 
foreign  material  is  frequently  absorbed  in  quantities  sufficient  to  give  rise  to 
generalized  attacks.  We  have  inquired  for  a  period  of  two  years  concerning 
the  existence  of  bladder  symptoms  among  patients,  who  had  pollen  hay  fever 
or  asthma,  and  found  no  single  instance  of  definite  bladder  disturbance  start- 
ing with  the  pollen  season  and  ending  with  frost.  We  have  observed  bladder 
disturbance,  however,  in  several  p>atients  while  under  pollen  treatment  for 
bayfever  or  asthma — also  once  after  diagnostic  tests  with  pollen  extract. 

In  each  of  the  cases  which  I  studied  the  patients  were  tested  for  sensitive- 
ness to  all  the  common  meats,  common  vegetables,  to  milk,  eggs,  fruits,  fish, 
nuts,  condiments,  grains,  bacteria,  to  many  varieties  of  animal  hair  and 
feathers,  and  to  all  the  common  spring  and  fall  pollens  of  this  district.  Three 
of  the  five  cases  were  sensitive  particularly  to  vegetables  and  two  particularly 
10  grains.  Only  two  were  markedly  sensitive  to  pollen.  Two  of  the  patients 
gave  noteworthy  reactions  after  inoculation  with  bacterial  extracts.  In 
neither  instance  was  this  reaction  so  marked,  however,  as  those  produced  by 
the  intracutaneous  injection  of  the  offending  foods. 

DIAGNOSIS. 

The  diagnosis  of  bladder  allergy  is  not  difficult  if  one  suspects  the  condi- 
tion. One  may  suspect  it  whenever  bladder  symptoms  seem  out  of  all  pro- 
portion to  clinical  findings,  especially  among  patients  who  give  a  family  his- 
tory of  bayfever,  asthma,  or  hives,  or  who  have  themselves  had  such  symp- 
toms. The  positive  diagnosis  of  a  case  is  largely  a  matter  of  discovering  the 
offending  food  and  obtaining  relief  by  avoidance  of  the  same.  Intracutaneous 
tests  are  especially  useful  for  this  and  without  their  use  a  correct  diagnosis 
might  be  almost  impossible.  Unfortunately,  bladder  reactions  are  usually 
delayed  reactions  and  generally  do  not  occur  for  several  hours  after  the  inges- 
tion of  an  offending  food.  On  this  account  it  is  an  almost  hopeless  matter  to 
trace  out  the  source  of  the  disorder  by  having  the  patients  eat  or  avoid  cer- 
tain foods.  Fortunately,  however,  cutaneous  testing  is  more  simple  in  cases 
of  this  type  than  in  other  types  of  allergy,  because  of  the  fact  that  in  the 
bladder  cases  the  sensitveness  is  almost  always  against  a  food.  For  this  rea- 
son testing  with  the  enormous  number  of  substances  which  gain  entry  through 
the  respiratory  tract  is  not  so  necessary  as  in  the  respiratory  cases. 

We  recommend  the  intracutaneous  method  in  testing  patients  of  this  type 
rather  than  the  cutaneous  method.  Cutaneous  tests,  while  useful  in  testing 
for  sensitiveness  to  air  carried  allergins,  fail  in  the  bladder  cases. 

TREATMENT. 

The  treatment  of  bladder  allergy  may  be  carried  out  along  four  lines. 
First,  removal  of  the  cause ;  second,  specific  protein  treatment ;  third,  symp- 
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tomatic  treatment ;  fourth,  removal  of  contributory  factors  which  might  exist, 
such  as  polpys,  caruncle,  or  cystitis. 

Removal  of  the  cause  is  simple  when  a  person  is  sensitive  to  an  unusual 
article  of  diet  such  as  tomato,  onion,  asparagus,  or  oatmeal.  Removal  of  the 
cause  is  difficult  when  one  is  sensitive  to  common  articles  such  as  milk,  eggs, 
or  wheat  which  are  used  so  frequently  in  cooking  and  in  this  case  the  second 
method  of  treatment,  namely,  specific  protein  treatment  may  be  advisable. 

As  a  symptomatic  remedy,  adrenalin  given  in  sufficient  doses  is  recom- 
mended. Patients  vary  markedly  in  their  susceptibility  to  adrenalin  so  that  a 
hard  and  fast  dose  cannot  be  determined  in  any  individual  case.  For  this 
reason  it  is  advisable  to  start  with  one  half  c.  c.  or  less  of  a  one  to  one  thou- 
sand solution  subcutaneously  or  intramuscularly  given  slowly.  This  can  be 
followed  at  intervals  of  from  five  to  ten  minutes  with  one  fourth  c.  c.  doses 
until  the  patient  experiences  relief  or  until  the  symptoms  of  reaction  to 
adrenalin  become  more  disagreeable  than  the  bladder  symptoms.  It  can  be 
repeated  every  four  to  twenty-four  hours,  dependent  upon  the  time  at  which 
symptoms  begin  to  return.  Coexisting  abnormalities,  such  as  polyps,  cystitis, 
and  caruncle  should  be  handled  according  to  methods  approved  by  urologists. 

CONCLUSION. 

In  patients  who  have  frequent  painful  urination,  or  constant  pain  over  the 
bladder,  the  severity  of  symptoms  is  frequently  out  of  all  proportion  to  the 
lesions  found  after  careful  examination  by  specialists  in  different  lines.  In 
cases  of  this  sort  bladder  symptoms  are  frequently  the  result,  I  believe,  of  the 
ingestion  of  foods  to  which  the  patient  is  sensitive. 

It  is  well  known  that  a  certain  percentage  of  humans  may  become  sensi- 
tive to  foreign  substances  of  many  varieties,  and  that  when  this  is  the  case 
they  react  in  characteristic  ways  whenever  they  come  in  intimate  contact  with 
the  substance  to  which  they  are  sensitive.  The  bladder  mucous  membrane 
almost  never  comes  in  direct  contact  with  alien  material.  The  local  symptoms 
in  bladder  cases,  therefore,  can  occur  under  ordinary  conditions  only  as  part 
of  a  general  reaction  after  the  alien  material  has  entered  the  body  through 
some  distant  port. 

Bladder  symptoms  rarely  complicate  allergy  caused  by  air  carried  sub- 
stances, such  as  pollen  and  horse  hair,  probably  because  in  cases  of  this  kind 
insufficient  foreign  material  is  absorbed  to  give  rise  to  a  marked  general 
reaction.  It  occurs  more  frequently  in  the  cases  where  there  is  opportunity 
for  the  absorption  of  larger  amounts  of  material,  such  as  the  food  cases. 
For  this  reason  bladder  allergy  is  more  frequently  accompanied  by  other 
symptoms  of  allergy,  such  as  angioneurotic  edema  and  hives,  than  are  the 
pollen  cases. 

The  subjective  symptoms  resemble  those  of  cystitis  and  may  be  either 
mild  or  so  severe  as  to  confine  the  patient  to  bed. 
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The  free  use  of  intracutaneous  tests  is  a  very  valuable  aid  in  the  discovery 
of  these  cases. 

In  uncomplicated  cases,  complete  relief  may  follow  the  avoidance  of  foods 
to  which  an  individual  is  sensitive. 


THE  STANDARD  TREATMENT  FOR  MALARIA. 

BY  C.  C.  BASS,  M.D., 

NEW   ORLEANS,   LA. 

The  standard  treatment  for  malaria  recommended  by  the  National 
Malaria  Committee  is,  "For  the  acute  attack  ten  grains  of  quinine  sulphate 
by  mouth  three  times  a  day  for  a  period  of  at  least  three  or  four  days,  to  be 
followed  by  ten  grains  every  night  before  retiring  for  a  period  of  eight 
weeks.  For  infected  persons  not  having  acute  symptoms  at  the  time  only 
the  eight  weeks'  treatment  is  required."  It  will  be  noted  that  there  are  two 
parts  of  the  treatment,  the  first  to  relieve  the  clinical  symptoms  and  the 
second  to  cure  the  infection.  In  the  present  paper  the  effectiveness  of  the 
first  part  of  the  treatment  for  the  purpose  of  relieving  the  clinical  symp- 
toms will  be  discussed. 

Fever  or  chills  and  fever  are  the  most  constant  clinical  symptoms  of 
malaria.  They  are  definite  symptoms.  Fever  is  measurable  and  susceptible 
of  statement  in  definite  terms  of  temperature.  Although  other  symptoms  may 
also  be  present,  they  are  not  recognizable  or  demonstrable  in  all  cases.  It 
often  occurs  that  a  person  may  have  a  few  malarial  parasites  in  his  blood 
without  having  any  recognized  symptoms  due  to  the  infection.  However, 
if  his  resistance  gets  low  enough  to  allow  the  parasites  to  multiply  suffi- 
ciently to  produce  any  clinical  symptoms  and  an  active  case  of  malaria 
develops,  he  is  certain  to  have  fever,  if  not  chills  and  fever.  These  being 
the  most  prominent  and  constant  clinical  symptoms,  they  serve  as  a  reliable 
guide  as  to  the  effect  of  treatment.  Any  treatment  that  relieves  them 
relieves  any  other  symptoms  of  active  malaria  that  may  be  present. 

There  is  a  general  impression  and  belief  that  although  quinine  relieves 
these  symptoms  in  most  cases,  there  are  some  in  which  fever  or  chills  and 
fever  persist  for  days  and  sometimes  for  weeks  in  spite  of  full  quinine 
treatment.  Such  opinions  are  unfortunately  expressed  or  supported  by  many 
of  the  prominent  authorities  on  malaria. 

It  often  happens  that  in  supposed  cases  of  malaria  unnecessarily  large 
amounts  of  quinine  are  given  in  one  form  or  another  over  considerable 
periods  of  time  in  an  effort  to  break  the  fever,  much  to  the  detriment  of 
the  patient.  In  such  cases  the  diagnosis  was  usually  incorrect,  and  the 
patient  either  did  not  have  malaria  at  all  or,  if  malaria  was  present,  there 
was  some  other  coexisting  disease  or  condition  responsible  for  continuation 
of  the  symptoms.    Malaria  played  no  part  in  their  production. 

During  the  past  six  years  fortunate  circumstances  have  brought  me 
into  contact,  direct  or  indirect,  with  the  treatment  of  a  great  many  people 
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for  malaria.  The  effectiveness  of  the  standard  treatment  in  reUeving  the 
clinical  symptoms  has  been  kept  constantly  in  mind  and  special  search  has 
been  made  for  cases  in  which  it  failed.  Many  cases  in  which  this  has  been 
reported  have  been  investigated.  Up  to  the  present  time  not  a  single  case 
has  been  found  in  which  fever  or  chills  and  fever  due  to  malaria  have  con- 
tinued for  four  days  when  the  patient  was  taking  as  much  as  thirty  grains 
of  quinine  daily. 

During  the  past  year  a  further  effort  has  been  made  to  find  these  so-called 
resistant  cases  of  malaria  by  keeping  in  touch  with  the  cases  of  malaria  in 
the  large  hospitals  of  New  Orleans  through  the  kind  assistance  of  interested 
medical  students.  The  date  on  which  the  patient  began  taking  quinine  and 
the  amount  taken  were  recorded.  Any  case  in  which  the  patient  was  given 
as  much  as  thirty  grains  of  quinine  daily  and  in  which  the  temf)erature  rose 
above  normal  on  or  after  the  third  day  was  reported  to  me  for  personal 
investigation.     Thus  far  four  cases  have  required  investigation. 

In  one  of  these,  tertian  parasites  had  been  found  and  confirmed  by  me 
just  three  days  previously.  Thirty  grains  quinine  sulphate  had  been  given 
daily  for  four  days  and  the  patient  now  had  a  temperature  of  104°  F. 
Investigation  revealed  some  delirium,  rose  spots  on  the  abdomen,  gurgling 
in  the  right  iliac  fossa,  t)niipanitis,  positive  Widal,  and  typhoid  bacilli  grew 
in  the  blood  culture.  This  was  a  case  of  malaria  and  typhoid.  There  were 
no  malaria  parasites  found  at  this  time.  The  typhoid  was  the  cause  of 
the  fever. 

In  two  other  cases  it  was  found  upon  investigation  that  the  nurse  had 
recorded  the  quinine  as  being  given,  depending  upon  the  orderly  to  give  it. 
One  patient  had  actually  received  one  dose  of  ten  grains  and  the  other  two 
at  the  time  of  investigation  of  the  supposed  failure  of  the  treatment. 
They  were  given  thirty  grains  of  quinine  daily  and  the  temperature  did  not 
rise  above  normal  in  either  of  these  cases  at  any  time  after  the  first  twenty- 
four  hours  during  which  they  actually  received  the  quinine. 

The  fourth  case  was  one  in  which  the  diagnosis  was  made  by  the  labora- 
tory man  on  one  doubtful  parasite  found  on  one  of  the  many  blood  examina- 
tions made.  The  patient  continued  to  have  irregular  chills  and  fever  for 
several  weeks,  although  she  was  given  as  much  as  fifty  or  sixty  grains  of 
quinine  daily  for  several  days  at  a  time.  The  chills  and  fever  finally  stopped 
without  a  diagnosis  being  made.     It  was  not  malaria. 

During  this  period  of  six  years,  when  the  question  of  the  effectiveness 
of  the  standard  treatment  has  been  kept  constantly  in  mind  and  resistant 
cases  have  been  sought,  I  have  been  unable  to  find  a  single  case  in  which 
the  clinical  symptoms  were  not  entirely  controlled  within  a  period  of 
four  days  by  as  much  as  thirty  grains  of  quinine  daily.  So  far  as  I  have 
been  able  to  ascertain,  no  such  case  has  occurred  in  the  large  hospitals  of 
New  Orleans  during  the  past  year,  during  which  time  they  have  especially 
been  sought  here. 
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Although  I  am  not  prepared  to  say  that  such  exceptional  cases  do  not 
occur,  they  are  at  least  so  rare  that  I  have  not  been  able  to  find  even  one  case. 
Therefore,  so  far  as  my  own  experience  and  observations  go,  the  standard 
treatment  is  one  hundred  per  cent,  effective  in  controlling  the  clinical  symp- 
toms of  malaria. 

DISCUSSION. 

Dr.  S.  L.  Dawes,  of  New  York,  who  opened  the  discussion,  said  that  most  of  them 
were  not  competent  to  discuss  Dr.  Bass's  paper  as  they  did  not  see  malarial  fever.  He 
wished,  however,  to  express  his  appreciation  of  the  paper. 

Dr.  E.  P.  FiCK,  of  Seattle,  Wash.,  asked  Dr.  Bass  if  he  had  ever  used  quinine  in- 
travenously in  treating  malarial  conditions. 

Dr.  Robert  E.  Rudolf,  the  chairman,  said  he  wished  to  make  a  single  statement 
When  he  first  began  the  practice  of  medicine  in  the  northeast  section  of  Philadelphia  in 
connection  with  the  Episcopal  Hospital  there,  a  large  number  of  cases  of  malaria  had 
been  treated.  While,  as  a  rule,  in  acute  cases  quinine  was  liberally  employed,  and  suc- 
cessfully, there  was  a  class  of  cases  in  which  it  became  necessary  to  use  some  other 
treatment.  In  these  well  defined  cases  they  had  employed  cinchonidia  sulphate,  and 
had  a  feeling  there  was  better  effect  than  with  quinine  itself.  He  wished  to  know 
whether  Dr.  Bass  had  ever  hit  upon  anything  other  than  quinine  that  was  specific  in 
the  treatment  of  malaria. 

Dr.  C  C.  Bass,  of  New  Orleans,  in  answer  to  the  question  as  to  whether  previous 
quinine  treatment  might  make  an  individual  require  a  larger  amount  to  relieve  the 
clinical  symptoms,  said  that  some  good  authorities  believed  that  it  did,  but  he  doubted 
it.  He  did  not  know  of  any  scientific  experiments  that  furnished  the  answer  to  this 
question.  The  intravenous  administration  of  quinine  had  no  place  in  the  treatment  ot 
malaria  except  in  very  rare  instances  in  which  it  could  not  be  given  by  mouth ;  and  only 
when  it  was  believed  that  the  patient's  life  was  in  great  danger  on  account  of  the 
disease.  He  did  not  think  any  preparation  other  than  cinchona  could  be  more  effective 
than  quinine  in  relieving  clinical  symptoms,  since  it  was  practically  one  hundred  per 
cent,  effective. 


FOREIGN  PROTEINS  IN  PROPHYLAXIS  AND 
THERAPEUTICS. 

BY  FRANCIS  E.  STEWART,  M.D.,  Phar.D.,F.A.C.P., 

PHILADELPHIA. 

To  obtain  a  proper  perspective  of  our  subject  it  is  necessary  to  refer  to 
the  so-called  allergic  state  and  to  immunity  conferred  by  an  attack  of  infec- 
tious disease  or  obtained  by  vaccination. 

THE  ALLERGIC   STATE  AND  IMMUNITY. 

The  word  allergy  means  altered  reaction.  A  change  is  produced  in  the 
body  of  the  vaccinated  individual  by  smallpox  vaccination.  The  power  of 
quick  response  has  been  conferred  upon  the  body  cells.  When  an  individual 
has  been  successfully  vaccinated  for  the  first  time  the  well  known  vesicle, 
surrounded  with  an  inflammatory  areola,  appears  after  a  distinct  period  of 
incubation.  The  vaccinated  person  is  now  immune  to  smallpox  for  a  period 
of  several  years  during  which  time  the  immunity  gradually  loses  its  potency. 
If,  during  this  period,  the  immunized  person  is  revaccinated  there  appears 
to  be  no  reaction;  but  careful  observation  will  show  that  this  is  not  the 
case.  There  is  a  response,  but  the  reactive  phenomena  are  so  mild,  and  the 
changes  occur  so  rapidly,  that  they  usually  pass  unnoticed. 

This  peculiar  change  in  reaction  was  noted  by  Jenner  but  soon  forgotten. 
Later  Brice  observed  the  same  phenomena,  but  it  was  not  until  the  researches 
of  Von  Pirquet  again  brought  the  subject  into  prominence  that  it  attracted 
serious  attention.  According  to  the  present  view  of  the  allergic  state  as 
an  explanation  of  immunity,  the  body  cells  are  sensitized  by  the  first  vac- 
cination and  are  thus  in  position  to  respond  more  promptly  when  again 
attacked  by  the  same  microbe  and  defend  the  body  by  producing  the  anti- 
microbic  substances  to  which  immunity  is  due. 

WHAT  IS  A  VACCINE? 

The  term  vaccine  is  derived  from  the  Latin  vaccinus  of  or  from  cows 
{vacca  a  cow).  It  is  applied  correctly  to  the  virus  of  vaccinia,  or  cowpox, 
used  in  vaccination.  Of  late  years  it  has  acquired  a  secondary  meaning  and 
is  now  also  applied  to  any  substance  for  preventive  inoculation.  Macfarland 
{Cohen's  System  of  Medicine)  suggested  the  name  bacterin  as  more  appro- 
priate than  vaccine  for  bacterial  cultures  used  for  inoculation.  At  the  sug- 
gestion of  Dr.  S.  Solis-Cohen,  Philadelphia,  I  used  it  for  the  first  time  in 

(85) 


86  FRANCIS   E.   STEWART 

current  medical  literature  in  a  paper  read  before  the  American  Therapeutic 
Society,  in  Washington,  D.  C,  1910. 

The  term  vaccine  as  now  used  by  immunologists  applies  to  any  bacterial 
product  used  for  preventive  or  therapeutic  inoculation.  It  is  defined  by 
some  authors  as  a  disease  virus  so  modified  as  to  destroy  its  power  of 
infection,  but  not  so  altered  as  to  destroy  its  immunizing  properties.  Small- 
pox vaccine  is  smallpox  virus  modified  by  passage  through  the  bovine  species. 
Typhoid  vaccine  is  typhoid  bacilli  modified  by  heat  or  antiseptics. 

Victor  C.  Vaughan  speaks  of  infective  agents  (the  known  infective  agents 
are  bacteria,  protozoa,  moulds,  and  yeasts)  as  living  proteins,  and  points 
out  that  their  pathogenicity  is  due  to  their  power  of  growing  and  multiplying 
in  the  living  body.  Immunity  is  due  to  the  specific  power  of  the  body 
cells  to  defend  the  living  body  from  the  attacks  of  infective  agents  by  the 
production  of  specific  antimicrobic  substances.  As  stated  by  Hektoen,' 
"Immunity  against  infection  may  be  regarded  as  merely  a  special  instance 
of  the  power  of  the  body,  by  special  mechanisms,  to  rid  itself  of  harmful 
foreign  proteins." 

THE  DOCTRINE   OF    SPECIFICITY. 

The  immunity  acquired  by  an  attack  of  an  infectious  disease  is  specific. 
Recovery  from  smallpox  does  not  confer  immunity  to  typhoid  fever ;  neither 
does  recovery  from  typhoid  fever  confer  immunity  against  smallpox.  And 
the  same  principle  of  specificity  applies  to  vaccination  against  these  infectious 
disease,  that  is,  smallpox  and  typhoid  fever,  with  the  appropriate  vaccine. 

In  addition  to  their  specific  properties,  vaccines,  in  common  with  all 
foreign  substances,  when  introduced  into  the  living  body  cause  defensive 
reactions.  These  reactions  are  merely  Nature's  efiforts  to  get  rid  of  the 
harmful  substances.  But  these  defensive  reactions  are  not  specific.  A 
wound  in  healing  not  only  rids  itself  of  the  bullet  that  produced  it,  but  also 
rids  itself  of  the  extraneous  substances  carried  into  the  wound  by  the  bullet. 

NONSPECIFIC  PROTEINS  AND  THEIR  VALUE  AS  THERAPEUTIC  AGENTS. 

More  recently  certain  nonspecific  proteins  have  come  into  vogue  as 
therapeutic  agents.  They  are  of  no  specific  value.  Only  specific  proteins 
are  capable  of  immunizing  against  infectious  diseases.  Injections  of  milk, 
normal  horse  serum,  or  other  nonspecific  protein  are  of  no  specific  value 
in  treating  typhoid  fever,  whooping  cough  or  pneumonia.  Yet  competent 
observers  find  nonspecific  proteins  of  therapeutic  value.  How  is  this  to  be 
accounted  for?  The  answer  is  to  be  found  in  the  fact  that  reactions  pro- 
duced by  foreign  substances  when  introduced  into  the  living  body  not  only 
rid  the  body  of  one  foreign  substance  but  also  rid  it  of  other  foreign  sub- 
stances as  well.  This  becomes  the  more  apparent  in  the  light  of  experiments 
made  by  several  medical  scientists  who  have  injected  various  kinds  of  foreign 
substances  intravenously  and  observed  the  same  phenomena.  For  example, 
the  intravenous  injection  of  colloidal  metals  (colloidal  solutions  of  metals). 
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as  well  as  various  nonspecific  proteins,  has  been  effective  in  aborting  infec- 
tious arthritis.  The  best  results  are  obtained  when  sufficient  doses  are 
injected  to  cause  reactive  phenomena  characterized  by  a  chill,  followed  by 
high  fever,  and  followed,  in  turn,  by  a  sv^ating  stage. 

All  of  these  foreign  substances,  when  introduced  into  the  body,  stimulate 
the  body  cells  to  get  rid  of  them,  and,  in  so  doing,  aid  the  body  to  get  rid 
of  disease  producing  microbes  if  they  are  also  present.  But  these  nonspecific 
reactions  confer  no  immunity  to  another  attack  of  the  same  disease. 

THE  SUPERIOR  VALUE  OF  SPECIFIC  PROTEINS. 

As  stated  by  Hektoen,  from  whom  I  have  already  quoted:  "The  pro- 
duction or  heightening  of  the  natural  immunity  possessed  by  every  person 
against  the  infectious  diseases  is  one  of  our  chief  and  most  potent  measures 
in  their  prevention  and  cure.  It  is  now  quite  generally  accepted  that  antitoxic 
and  antimicrobic  effects  occurring  during  the  process  of  immunization  de- 
pends upon  the  presence  within  the  body  of  substances  of  limited  specific 
affinities — antitoxins,  opsonins,  immune  bodies  or  amboceptors,  that  are 
produced  by  the  body  cells."  I  have  used  italics  to  emphasize  the  fact  that 
the  body  cells  are  incapable  of  producing  antibodies  specific  to  infectious 
diseases  unless  specific  bacterins  are  used,  that  is,  bacterins  containing  the 
bacteria  corresponding  with  those  causing  the  disease. 

The  superior  value  of  specific  proteins,  therefore,  is  apparent.  They 
possess  all  the  nonspecific  value  of  nonspecific  proteins,  and  the  great  advan- 
tages resulting  from  their  specificity. 

Bacterins,  or  vaccines,  therefore,  owe  their  therapeutic  properties  to 
their  power  of  stimulating  the  body  cells  to  defensive  reaction — a  property 
shared  by  foreign  substances  generally  when  introduced  into  the  body — and 
also  to  the  power  of  stimulating  the  body  cells  to  produce  specific  antibodies, 
and  so  sensitizing  them  at  the  same  time  that  they  become  allergic  and  thus 
prepared  to  respond  promptly  when  again  attacked  by  the  same  microbe. 

Referring  to  the  experiments  upon  which  the  evidence  that  nonspecific 
substances  introduced  into  the  body  possess  therapeutic  value  is  based,  an 
editorial  writer  (in  the  British  Medical  Journal  if  my  memory  is  correct) 
says  that  the  stimulating  effect  of  their  presence  furnishes  the  defensive 
mechanism  of  the  body  and  thus  aids  in  throwing  off  the  infecting  micro- 
organisms when  used  in  the  treatment  of  infections.  Or,  as  expressed  more 
happily  by  Gellhorn,-  "all  cells  of  the  body  feel  this  rejuvenating  influence, 
but  none  more  so  than  those  cells  which  have  been  weakened  or  paralyzed 
by  infection.  These  cells  seem  to  obtain  a  new  lease  of  life;  some  of  their 
normal  vigor  returns  and  their  natural  means  of  defense  becomes  reas- 
sembled." This  is  Gellhorn's  verdict  founded  upon  his  use  of  milk  in  the 
treatment  of  pelvic  infections.  A  similar  verdict  would,  doubtless  have  been 
given  if  a  specific  bacterin  had  been  employed,  and,  in  addition,  a  certain 
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amount  of  insurance  against  subsequent  attacks  might  possibly  have  been 
secured. 

Wright's  change  of  view  regarding  specificity. 

Sir  Almroth  E.  Wright,  the  "father  of  bacterial  vaccine  therapy,"  no 
longer  believes  that  bacterins,  to  be  of  therapeutic  value,  must  be  strictly 
specific.  He  no  longer  teaches  that  "microbic  infections  can  be  warded  ofl 
only  by  working  with  homologous  vaccines,  and  that  we  must  in  every  case 
before  employing  a  vaccine  therapeutically,  make  sure  that  the  patient  is 
harboring  the  corresponding  microbe."  In  his  lecture  on  the  Lessons  of 
the  Great  World  War^,  delivered  before  the  Royal  Society  of  Medicine, 
February  25,  1919,  he  said  "it  is  of  fundamental  importance  that  we  discard 
the  confident  dogmatic  belief  that  immunization  must  be  strictly  specific." 
However,  in  saying  this  he  made  it  manifest  that  he  had  no  intent  of  dis- 
carding his  belief  in  the  doctrine  of  specificity.  He  teaches  that  bacterial 
vaccines,  when  used  therapeutically,  not  only  possess  the  power  of  specific 
immunizing  response,  but  also  possess  what  he  calls  collateral  immunizing 
properties. 

AUTOGENOUS   VERSUS   STOCK  VACCINES. 

Contrary  to  the  belief  of  certain  of  his  followers,  Wright  never  taught 
the  exclusive  use  of  autogenous  vaccines.  On  the  contrary,  he  used  stock 
bacterins  as  well  as  autogenous  bacterins  from  the  beginning  of  his  career 
as  an  immunologist.  It  was  in  using  and  comparing  the  results  obtained  in 
the  use  of  autogenous  and  stock  vaccines  that  he  was  led  to  conclude  that 
their  efficiency  was  not  exclusively  due  to  specific  immunizing  response.  He 
said,  in  his  lecture,^  "Among,  I  suppose,  many  thousands  of  patients  treated 
by  vaccine  therapy  in  private  and  in  hospital,  it  happened  every  now  and 
then  that  a  patient  was  treated  with  a  vaccine  which  did  not  correspond  with 
his  infection,  and  that  patient  indubitably  benefitted.  Again,  it  was  not  an 
uncommon  experience  for  the  subjects  of  a  very  chronic  infection  (such  as 
pyorrhea)  who  were  first  treated  with  stock  vaccine,  and  afterward  with 
an  autovaccine,  to  assert  that  they  derived  more  benefit,  and  to  ask  to  be 
put  back  upon  treatment  by  the  stock  vaccine.  We  should  proceed  upon 
the  principle  that  the  best  vaccine  to  employ  will  always  be  the  vaccine 
which  gives  on  trial  the  best  immunizing  response  against  the  microbe  we 
propose  to  combat." 

MIXED  VACCINES. 

Referring  to  mixed  vaccines,  Wright  said:  "They  should  be  recom- 
mended in  cases  where  from  the  outset  there  is  very  little  response  from 
the  homologous  vaccine,  and  also  where,  as  in  very  long  standing  cases  of 
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tubercle  or  streptococcus  infection,  the  power  of  direct  immunizing  response 
is  becoming  exhausted."  Dr.  A.  P.  Hitchens,  in  a  paper  read  before  this 
society  several  years  ago,  called  our  attention  to  the  fact  that  "Nature  is 
an  unscientific  jade"  and  cures  mixed  infections  with  mixed  bacterial  treat- 
ment. In  a  mixed  infection  Nature  does  not  single  out  the  initial  invader 
and  confine  her  attention  to  its  destruction,  but  has  taught  the  body  cells  to 
repel  the  invasion  by  producing  antimicrobial  substances  for  destroying  all 
of  the  germs  taking  part  in  the  infection. 

THE  USE  OF  BACTERINS  IN  ACUTE  INFECTIONS. 

The  old  idea  that  bacterins  are  dangerous  in  acute  infections  still  pre- 
vails with  some  physicians.  Wright  has  been  combating  it  from  the  begin- 
ning of  his  advocacy  of  bacterins  as  therapeutic  agents.  In  his  lecture 
before  the  Royal  Medical  Society,  just  quoted,^  he  found  it  again  advisable 
to  ar  ^I'tr  those  v.bo  criticize  the  use  of  bacterins  in  the  treatment  of  acute 
infections  by  putting  forward  the  theoretical  argument  that  "to  inoculate 
microbes  into  the  already  infected  system  would  be  as  illogical  as  to  instil 
further  poison  into  an  already  poisoned  system."  In  answer  to  these 
objectors  Wright  calls  attention  to  the  fact  that  the  body  should  not  be 
visualized  as  a  single  and  undivided  unit.  One  region  of  the  body  may  be 
making  immunizing  responses  to  an  infection  while  the  other  is  inactive. 
''For  instance,  in  the  stage  of  incubation  it  is  presumable  only  the  region 
which  is  actually  harboring  a  microbe"  is  responding,  "and  in  the  stage  of 
generalized  infection  it  is  presumable  that  the  entire  body  is  incited  to 
respond.  And,  again,  in  localized  infections  we  may — making  some  reserves 
— assume  that  we  have  only  localized  infection.  Placing  ourselves  at  this 
point  of  outlook,  therapeutic  immunization  will,  it  is  clear,  be  theoretically 
admissible  so  long  as  there  remains  in  the  body  any  part  which  is  not  already 
making  immunizing  response.  And  the  program  of  therapeutic  inoculation 
would  accordingly  consist  in  exploiting,  in  the  interest  of  the  infected  regions 
of  the  body,  the  immunizing  response  of  the  regions  which  are  not  infected." 

Whether  or  not  Wright's  ingenious  explanation  in  answer  to  his  critics 
is  accepted,  the  fact  remains  that  some  of  the  best  reports  regarding  the 
eflficacy  of  bacterins  as  therapeutic  agents  come  from  physicians  who  are 
using  them  in  the  treatment  of  acute  infections.  E.  C.  Laferty,*  of  Louis- 
ville, Ky.,  in  referring  to  difi^erences  of  professional  opinion  on  the  subject 
says:  "But  experience  is  our  best  teacher,"  and  "in  therapeutics  careful 
clinical  observation  under  the  use  of  certain  therapeutic  measures  is  our 
safest  and  surest  guide  toward  therapeutic  progress  and  the  lessons  taught 
by  experience  are  often  just  the  reverse  of  what  was  expected."  He  was  one 
of  those  who  "had  accepted  the  belief  that,  in  the  treatment  of  extensive 
acute  infections  with  high  temperature,  vaccines  would  be  theoretically  con- 
traindicated,"  but  he  had  "found  the  reverse  to  be  true;  that  instead  of 
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being  contraindicated  our  very  best  results  are  obtained  in  just  this  class  of 
cases."  He  believes  that  a  toxic  condition  as  the  result  of  infection  does 
not  necessarily  imply  that  the  substances  which  are  responsible  for  the 
toxemia  are  of  the  kind  which  will  favorably  influence  the  resistance  of  the 
patient,  and  that  the  essential  requirement  under  such  conditions  is  the  imme- 
diate application  of  a  stimulus  which  will  arouse  the  defensive  forces  for 
the  development  of  suitable  antibodies. 

Laferty  further  states  "that  bacterial  vaccine  injections  do  not  increase 
the  toxicity  of  the  patient,  when  given  in  extensive  acute  infections,  which 
is  readily  determined  by  a  careful  observation  of  the  temperature  curve  and 
the  pulse  rate.  When  given  under  high  temperature  conditions  no  appre- 
ciable rise  in  temperature  will  follow  a  vaccine  injection,  nor  do  any  other 
unfavorable  symptoms  develop  which  can  be  ascribed  to  the  vaccine  injection. 
But  on  the  contrary,  as  a  rule  it  will  be  found  that  the  temperature  will  come 
down,  the  pulse  will  improve,  and  other  toxic  symptoms  will  start  to  abate 
within  twenty-four  hours  provided  the  proper  vaccine  in  a  sufficiently  large 
dose  has  been  given  before  the  infection  has  advanced  sufficiently  to  cripple 
the  responses  of  the  patient.  Usually  this  will  hold  good  during  the  first 
few  days  of  the  infection;  but  the  best  results  are  obtained  if  the  vaccine  is 
given  soon,  within  a  day,  after  clinical  symptoms  show  the  presence  of  an 
active  infection." 

The  author  goes  on  to  emphasize  the  importance  of  early  and  frequent 
doses.  He  says:  "In  severe  acute  infections  where  germ  development  is 
extensive,  antibodies  are  used  up  rapidly.  A  small  area  of  tissue  where 
the  vaccine  was  injected  may  become  actively  engaged  in  the  production  of 
antibodies;  but,  as  a  result  of  toxic  materials  distributed  through  the  system 
from  the  infecting  organisms,  these  activated  cells  may  in  time  become 
fatigued  in  this  capacity;  then,  after  a  short  spell  of  clinical  improvement, 
often  so  dramatic  that  one  is  inclined  to  think  the  trouble  is  over  with,  and 
the  case  is  allowed  to  drift  along  until  within  three  or  four  days  the  condition 
becomes  just  as  bad  as  before  the  vaccine  was  given,  and  not  uncommonly 
when  this  condition  develops  the  vaccine  will  not  produce  the  striking  results 
that  the  first  dose  did;  meantime,  as  a  result  of  accumulated  toxemia  from 
the  progressing  infection,  the  cells  of  the  body  have  become  less  responsive 
to  the  antigenic  influence  of  the  vaccine.  For  these  various  reasons  it  is 
very  important  that  inoculations  should  be  made  at  comparatively  short  inter- 
vals in  extensive  acute  infections,  so  that  another  immunizing  response  will 
have  time  to  develop  from  newly  involved  tissue  at  the  site  of  injection  before 
the  immunizing  influence  from  the  previous  injection  has  had  time  to  wear 
oflF.  Clinical  experience  indicates  that  this  is  best  accomplished  by  giving  the 
vaccine  at  daily  intervals  until  the  temperature  shows  a  distinct  tendency  to 
remain  down,  but  it  is  never  wise  to  give  less  than  two  or  three  injections 
at  daily  intervals,  even  if  the  temperature  does  come  down  to  normal  mean- 
time.   After  a  normal  temperature  is  obtained  inoculations  should  be  made 
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at  two  to  four  day  intervals  until  convalescence  is  complete.  In  extremely 
bad  cases  it  is  advisable  to  give  the  vaccine  twice  daily  until  the  very  severe 
symptoms  are  brought  under  control." 

The  system  of  doses  recommended  above  is  in  marked  contrast  to  that 
originally  advocated  by  Wright.'^  A  dose  table  was  published  soon  after 
Wright's  papers  first  appeared,  said  to  have  been  devised  by  Wright  himself 
to  designate  a  safe  arbitrary  initial  dose  for  each  bacterin ;  subsequent  doses 
to  be  increased  gradually.  If,  following  any  dose,  a  clinical  reaction  should 
occur,  characterized  by  rise  in  temperature  and  aggravation  of  local  symp- 
toms, a  general  malaise,  etc.,  it  was  directed  that  the  same  or  a  smaller  dose 
should  be  given.  In  regard  to  frequency  of  dose,  it  was  directed,  as  a 
general  rule,  that  the  intervals  between  doses  should  usually  be  from  two 
to  four  days  in  acute  cases,  and  from  two  to  seven  days  in  chronic  cases.  As 
certain  persons  manifested  hypersensitiveness  to  bacterial  proteins  of  various 
kinds,  resulting  in  severe  reactions  even  when  small  doses  were  employed, 
some  physicians  were  in  the  habit  of  commencing  with  a  minute  dose  as 
"a  feeler''  and  then  proceeding  in  the  regular  way  if  no  special  sensitiveness 
appeared  to  be  present.  It  is  evident  that  the  two  systems  of  doses  are 
capable  of  producing  very  different  clinical  results,  and  that  tests  should  be 
made,  under  proper  controls,  to  ascertain  which  system  is  preferable. 

IMPORTANCE  OF  EARLY  TREATMENT. 

W.  H.  Wynn,  whose  contributions  to  the  subject  of  bacterin  therapy  are 
widely  known,  urges,^  that  with  certain  acute  infections  "there  is  a  margin 
of  time  during  which  it  is  possible  by  suitable  intervention  to  cut  the  disease 
short."  He  says:  "If  a  hisses  faire  policy  is  adopted  and  this  opportunity 
passes,  the  patient's  fate,  in  so  far  as  it  depends  upon  a  conflict  with  the 
invading  germs,  is  committed  to  chance;  that  with  such  infectious  diseases 
as  measles  and  scarlet  fever  [where  the  cause  has  not  been  determined — 
author]  we  cannot  at  present  oflfer  anything  better  than  the  expectant  method ; 
but  with  acute  lobar  pneumonia,  influenza,  cerebrospinal  fever,  typhoid  fever, 
whooping  cough,  and  diphtheria,  specific  treatment  can  be  applied  as  soon  as 
diagnosis  is  made  out."  Referring  to -acute  lobar  pneumonia,  the  author 
says:  "The  use  of  a  suitable  vaccine  during  the  first  few  hours  after  the 
onset  of  the  fever  gives  brilliant  results.  With  each  hour  that  passes  success 
is  less  easily  obtained.  There  is  an  exact  parallel  with  the  results  of  antitoxin 
treatment  of  diphtheria  or  the  operative  treatment  of  appendicitis  in  this 
respect." 

IMPORTANCE   OF  ADEQUATE  DOSES. 

Wynn  emphasizes  the  importance  of  adequate  doses.  The  bacterin  was 
a  polyvalent  bacterin  containing  equal  number  of  pneumococci,  streptococci 
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and  influenza  bacilli.  He  recommended  the  following  doses :  "For  an  adult 
man,  eighty  to  one  hundred  millions;  for  an  adult  woman,  sixty  to  eighty 
millions;  for  a  child  of  twelve  to  fourteen,  forty  to  fifty  millions;  for  a 
child  of  two  to  three  years,  ten  to  twenty  miillions." 

The  author  says:  "I  have  several  times  repented  of  giving  too  small  a 
dose  and  have  only  obtained  an  effective  response  on  increasing.  .  .  . 
In  influenza  I  have  not  ventured  above  one  hundred  millions,  although  in 
acute  pneumonia  I  have  given  above  one  hundred  millions." 

Dr.  Wynn's  paper  is  a  very  comprehensive  report  of  exf)erience  in  the 
treatment  of  a  large  number  of  patients  with  acute  infections.  It  contains 
many  important  statistics,  is  illustrated  by  clinical  charts,  and  is  worthy  of 
thoughtful  consideration. 

SENSITIZED  BACTERIAL  VACCINES. 

A  sensitized  bacterial  vaccine,  as  defined  in  Borland's  Medical  Dictionary, 
is  "an  emulsion  of  a  bacterium  which  has  been  treated  by  the  application  of 
the  corresponding  immune  serum."  Since,  in  the  case  of  immune  serum, 
a  rapid  (immediate)  but  transitory  immunization  is  possible,  and  by  the  use 
of  bacterins  a  slower  but  more  permanent  immunity  is  brought  about,  a 
combination  of  the  two  agents  was  sought. 

Ehrlich  and  Morganroth^  demonstrated  in  1899  that  bacterial  cells  absorb 
their  specific  amboceptors  (antibodies)  from  immune  serum.  In  1902, 
Besredka,^  proposed  a  new  method  for  preparing  sensitized  vaccines  by 
exposure  to  immune  sertun.  Besredka's  conclusions  at  that  time  were  as 
follows:  "Immunizing  with  serum  (passive  immunity)  is  rapid  and  inoffen- 
sive, but  fleeting.  The  immunity  conferred  by  the  bacterial  bodies  themselves 
is  of  longer  duration  but  is  established  only  after  eight  to  twelve  days,  during 
which  the  resistance  of  the  organism  is  enfeebled,  and  the  injection  is  accom- 
panied by  local  and  general  symptoms.  The  immunity  conferred  by  sensitized 
vaccines  (antiplague,  anticholera,  and  antityphoid)  is  of  longer  duration. 
It  is  established  in  from  twenty-four  to  forty-eight  hours,  during  which  the 
organism  is  reinforced,  and  the  injection  is  not  accompanied  by  appreciable 
local  or  general  phenomena." 

According  to  Besredka,  a  view  concurred  in  by  Gordon,^  "the  object 
of  sensitizing  bacteria  is  to  promote  their  phagocytosis,  and  the  effect  of 
sensitization  is  to  accelerate  the  immunity  by  shortening  the  preliminary  work 
of  the  phagocytes  and  causing  them  to  deal  at  once  with  the  endotoxin  of 
the  invading  bacteria." 

Whether  Besredka's  and  Gordon's  conception  of  the  mechanism  of  the 
action  of  sensitized  bacteria  is  entirely  correct,  in  assuming  that  immediate 
phagocytosis  is  the  determining  factor  in  the  rapid  production  of  immunity 
and  the  neutralization  of  the  infecting  bacteria,  or  their  products,  the  observa- 
tions of  a  large  number  of  workers,  both  in  experimental  animals  and  the 
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human,  show  that  reactions,  both  local  and  general,  are  eliminated  or  much 
diminished. 

The  observations  on,  experimental  animals  in  the  research  laboratories  by 
Corsa,  Craig,  and  Richards  working  in  cooperation  with  Huntoon^"  show 
that  a  properly  sensitized  bacterin  carries  with  it  a  certain  definite  antibody 
charge,  some  of  which,  upon  injection  into  the  animal  body,  is  promptly  set 
free  and  confers  a  degree  of  immediate  passive, immunity  upon  the  recipient. 
This  passive  immunity  commences  at  once  to  decrease  in  potency,  but  persists 
during  the  period  of  the  socalled  negative  phase  of  Wright,  and  continues 
until  the  tissues  commence  to  respond  to  the  stimulation  of  the  injected 
bacteria,  producing  new  additional  antibodies  which  now  take  the  place  of 
the  injected  antibody,  so  that  the  injection  of  such  a  sensitized  bacterin  com- 
bines the  advantages  of  some  immediate  passive  immunity  with  an  active 
immunity  which  persists  some  time. 

ADVANTAGE  OF  SENSITIZED  BACTERIAL  VACCINE  OVER  BACTERIN    PROPHYLAXIS. 

The  preceding  statement  refers  to  the  effect  of  a  single  dose  of  sensitized 
bacterial  vaccine  administered  to  an  animal  for  the  purpose  of  observing  the 
character  of  the  immunizing  response.  In  the  practical  application  of  sensi- 
tized bacterial  vaccine  for  combating  an  epidemic  of  typhoid  fever,  for  exam- 
ple, the  method  is  to  administer  three  to  five  gradually  increasing  doses  at  in- 
tervals of  three  to  seven  days.  Each  dose  increases  both  passive  and  active 
immunity — the  short  intervals  between  doses,  by  setting  free  repeated  charges 
of  antibodies,  augmenting  the  passive  immunity,  the  injected  bacteria  repeat- 
edly stimulating  the  body  cells  to  produce  antibodies,  thus  increasing  and 
building  up  the  active  immunity.  This  method  is  in  marked  contrast  to 
the  one  employed  in  immunizing  with  three  doses  of  unsensitized  bacteria  at 
ten  day  intervals.  No  immunizing  response  follows  the  first  dose  until 
the  lapse  of  six  to  eight  days;  no  passive  immunity  is  produced  for  the 
protection  of  the  vaccinated  individual  during  the  interim,  nor  for  addi- 
tional protection  during  the  interim  between  the  second  and  third  doses. 
The  advantage  of  sensitized  bacterial  vaccine  over  bacterin  in  combating  an 
epidemic  of  typhoid  fever  is  thus  apparent. 

ANTIBODY    SOLUTIONS. 

During  the  investigation  by  Huntoon  on  the  separation  of  antibody  from 
sensitized  bacteria  it  was  discovered  that  the  injection  of  sensitized  organisms 
into  animals  was  followed  by  an  immediate  passive  immunity,  varying  with 
the  dose  and  amount  of  antibody  set  free  in  the  animal.  The  problem  sug- 
gested itself  to  separate  and  secure  antibodies  in  solution  outside  of  the 
animal  body, 

Huntoon  continued  his  investigation  on  the  production  of  antibody  solu- 
tions free  from  serum  protein,  that  could  be  employed  therapeutically.     In 
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this  he  was  finally  successful.  The  method  discovered  was  applied  to  the 
production  of  pneumococcus  antibody  solutions,  as  follows : 

Horses  were  injected  at  regular  intervals  with  emulsions  of  Types  I,  II 
and  III  pneumiococci.  The  serum,  after  a  number  of  injections,  developed 
protective  antibodies. 

To  this  serum  was  added  an  equal  volume  of  a  heavy  emulsion  of  living 
pneumococci,  Types  I,  II  and  III.  The  mixture  was  placed  at  37°  C.  for 
twelve  hours,  and  then  centrifuged.  The  sediment  was  washed  with  salt 
solution  to  rid  it  of  horse  serum.  The  washed  sedimjent  was  emulsified  in 
salt  solution  containing  0.25  per  cent,  sodium  bicarbonate  and  heated  to 
55°  C.  for  from  thirty  minutes  to  one  hour.  This  caused  dissociation  of 
the  pneumococcus  (antigen)  and  antibody.  The  mixture  was  then  centri- 
fuged, and  the  supernatant  fluid  removed,  chilled,  recentrifuged,  and  finally 
filtered  through  a  filter  candle.  The  final  solution,  which  contained  only 
0.035  mg.  of  nitrogen  to  the  cubic  centimetre,  was,  in  many  lots  prepared  by 
this  process,  able  to  protect  mice  agianst  as  many  fatal  doses  of  pneumococ- 
cus Types  I,  II  and  III  as  the  original  serum  from  which  it  was  made.^^ 

When  the  research  on  pneumococcus  antibody  solutions  had  reached  the 
stage  where  reasonable  amounts  could  be  produced,  having  a  potency  against 
the  three  fixed  types  of  pneumococcus,  approaching  that  of  immune  serum, 
clinical  cooperation  was  secured  for  the  testing  of  the  solutions. 

Such  material,  however  interesting  from  the  academic  viewpoint,  can 
only  be  useful  if  clinically  available,  and  a  complete  and  unbiased  test  could 
be  the  only  method  of  determining  its  value. 

The  laboratory  and  clinical  research  were  entirely  separated,  the  mate- 
rial being  turned  over  to  the  hospitals  in  the  quantities  required,  the  physicians 
in  charge  agreeing  to  report  on  the  cases  in  which  it  had  been  used,  whatever 
the  result. 

OTHER    FOREIGN    PROTEINS. 

Foreign  proteins  play  an  imiportant  part  in  the  etiology  of  hay  fever, 
bronchial  asthma  and  various  cutaneous  diseases.  Success  in  this  field  attend- 
ing their  use  as  diagnostic,  prophylactic  and  therapeutic  agents  is  attracting 
considerable  attention  in  medical  circles  both  in  this  country  and  abroad. 
Their  employment  rests  upon  the  same  principle  as  those  upon  which  the 
use  of  the  protein  substances  already  referred  to  is  based,  namely,  the 
principle  of  antigen-antibody  reaction. 

These  tests  were  conducted  in  the  wards  of  Bellevue  Hospital,  New 
York,  by  Dr.  Russell  L.  Cecil  and  Dr.  Carl  Neil  Larsen,  working  under 
a  cooperative  arrangement  between  Belleuve  Hospital,  the  Influenza  Com- 
mission appointed  by  the  Metropolitan  Life  Insurance  Company,  Cornell 
University  Medical  Department,  and  the  United  States  Public  Health  Service. 
Tests  were  also  conducted  in  the  wards  of  the  New  York  Hospital  by  Dr. 
L.  A.  Conner. 
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The  relation  of  foci  of  infection  to  systemic  disease  is  an  accepted  fact. 
These  has  been  too  much  locaHzation  of  thought  upon  a  Hmited  number  of 
organs  and  tissues,  namely  the  teeth,  tonsils  or  sinuses.  There  has  been 
a  great  deal  of  discussion  as  to  whether  it  was  the  teeth,  the  tonsils  or 
the  sinuses  that  produced  a  given  disease.  The  tendency  has  been  to  believe 
that  the  teeth  or  tonsils  are  the  cause  of  all  general  toxic  manifestations  of 
foci.  Others  advanced  the  idea  that  constipation  or  autointoxication  was 
the  main  cause  of  disease. 

The  fundamental  principle  is  well  founded  upon  careful  clinical  and 
experimental  observations,  but  inadequately  applied  in  some  instances,  be- 
cause of  the  failure  to  recognize  the  relationship  of  one  focus  of  infection 
to  another  throughout  the  digestive  tract. 

Many  diseases  have  been  attributed  to  the  more  evident  infected  areas  of 
the  upper  digestive  and  respiratory  tracts,  unmindful  of  the  extensive  amount 
of  hidden  areas  in  the  intestines  equally  well  suited  and  susceptible  for  the 
harboring  of  pyogenic  bacteria.  We  have  designated  these  obscure  infections 
as  occult  foci  of  infection.^ 

OCCULT   FOCI  OF   INFECTION. 

The  teeth,  tonsils  and  sinuses  are  more  accessible  to  examination  than 
are  the  gallbladder,  pancreas,  duodenum,  appendix,  colon,  and  rectum.  In 
spite  of  their  accessibility,  the  teeth,  tonsils,  and  sinuses  are  often  neglected. 
It  is  therefore  obvious  why  the  hidden  structures  suffer  an  even  greater  neg- 
lect. It  is  not  surprising  that  syndromes  are  unrelieved  by  the  removal  of 
the  evident  foci  when  one  recognizes  the  possibility  of  the  occurrenec  of 
occult  foci  in  the  lower  digestive  tract.  The  extensive  amount  of  mucoid, 
lymphatic  and  glandular  tissues  of  the  intestinal  tract,  which  is  constantly 
exposed  to  infection,  certainly  merits  a  careful  and  searching  consideration 
which,  hitherto,  has  not  been  universally  accorded  to  the  intestinal  tract. 

Moreover,  there  appears  to  be  an  intimate  relationship  between  infections 
of  the  upper  and  of   the  lower  digestive  tracts.     We  have  been  able  to 
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demonstrate  the  presence  in  the  feces  of  pyogenic  organisms  similar  to 
those  previously  obtained  from  dental  and  tonsillar  foci  in  the  same  case. 
To  obtain  these  cultures  it  is  necessary  to  drain  the  colon  freely  in  order 
that  the  true  nature  of  the  intestinal  flora  may  be  appraised.  It  is  known 
that  the  bacterial  flora  diminishes  in  viability  as  it  approaches  the  rectum 
because  of  the  lack  of  moisture,  excess  of  bacterial  toxins,  and  the  forma- 
tion of  autolytic  substances.  Cultures  obtained  from  a  freely  drained  colon 
and  grown  upon  a  double  strength  meat  infusion  carbohydrate-broth  for 
four  hours  and  then  placed  upon  blood  agar  plates  will  reveal,  in  many 
instances  pyogenic  cocci  not  obtainable  from  a  constipated  stooP.  Stool 
specimens  obtained  by  this  technic  furnish  direct  evidence  of  the  character 
of  the  intestinal  flora.  The  intestinal  flora  of  a  healthy  baby  or  child,  not 
overfed  with  proteins,  presents  a  striking  contrast  to  the  flora  of  an  adult 
on  a  mixed  diet  and  more  so  to  the  flora  of  an  adult  suffering  from  one 
of  the  chronic  forms  of  disease.  It  has  been  our  observation  that  a  complex 
fecal  flora  is  almost  invariably  associated  with  either  dental,  tonsillar,  respira- 
tory or  gallbladder  infections  and  these  infections  are  almost  universally 
associated  with,  or  the  cause  of  the  majority  of,  systemic  diseases.  It  appears 
that  galltract  infection,  with  or  without  stone  formation;  pancreatitis,  acute 
or  chronic;  appendicitis,  acute  or  chronic;  hemorrhoids  and  fistulae,  are  only 
localized  structural  manifestations  of  intestinal  infections.  Repairing  or 
removing  this  pathology  by  surgical  intervention  frequently  improves  the  con- 
dition but  does  not  essentially  benefit  the  intestinal  infection,  or  the  individ- 
ual. It  is  too  often  a  clinical  observation  that  galltract,  pancreatic,  duodenal, 
appendiceal  and  hemorrhoidal  bloodvessel  infections  are  simply  temporarily 
relieved  by  surgical  measures,  after  which  the  focus  of  infection  breaks  out 
in  a  new  location;  this  is  why  so  many  people  require  and  undergo  one 
operation  after  another  without  relief.^  The  neglect  of  intestinal  infections 
is  responsible  for  an  unnecessary  number  of  cholecystectomies,  cholecys- 
totomies,  pancreatectomies,  appendectomies,  hemorrhoidectomies  and  peri- 
toneal adhesions.  Many  of  the  acute  fulmination  inflammations  of  these 
tissues  have  their  origin  in  a  comimon  source  and  are  preventable,  if  one 
will  consider  the  intestinal  tract  as  a  prolific  source  of  infection  and  respon- 
sible for  the  acute  occurrence  of  surgical  conditions.* 

TYPES  OF  INTESTINAL  TOXEMIA. 

1.  Putrefactive  toxemia:  a,  indolic  types  with  indicanuria;  b,  indolic 
types  without  indicanuria;  c,  butyric  acid  types  with  Bacillus  aerogenes 
capsulatus  infection. 

2.  Pyogenic  infection  toxemia. 

The  putrefactive  types  may  or  may  not  be  associated  with  pyogenic  infec- 
tions; a  combination  of  the  two  types,  however,  is  frequent.  In  the  indolic 
type  of  putrefactive  toxemia,  it  has  been  our  observation  that  there  may 
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or  may  not  be  an  excessive  indicanuria  and  for  this  reason  we  divide  the 
indoHc  type  into  two  classes,  with  and  without  indicanuria.  The  indoHc 
type  showing  indicanuria  is  most  usually  associated  with  some  degree  of 
ileocecal  valve  incompetency,  this  defect  allowing  the  regurgitation  of  cecal 
contents  into  the  ileum.  When  this  occurs  great  numbers  of  bacteria  are 
being  thrown  constantly  into  the  lower  part  of  the  ileum  from  the  cecum 
and  the  colon  bacillus  finds  a  fertile  pabulum,  relatively  carbohydrate  free, 
for  its  growth.  On  such  a  medium,  the  colon  bacillus  is  an  active  and 
prolific  indol  former.  This  occurs  in  a  portion  of  the  small  intestine  Where 
absorption  is  rapid  and  the  cleavage  processes  of  the  liver  are  broken 
down  by  overwork  which  produces  an  excessive  indicanuria,  and  in  some 
cases  acetonuria.  We  have  clinical  proof  that  this  is  true,  for  we  have  reduced 
the  indicanuria  by  feeding  to  the  patient  a  lactose  or  dextrine  laden  diet; 
these  sugars,  because  of  their  slow  absorption,  are  to  be  found  in  the  ileum 
and  colon,  and  their  presence  changes  the  colon  bacillus  from  a  putrefactive 
to  a  fermentative  type.  It  has  been  demonstrated  in  the  laboratory  that  the 
colon  bacillus,  when  grown  on  a  carbohydrate  free  medium,  will  produce 
indol,  but  the  addition  of  a  carbohydrate  to  the  medium  suppresses  the  indol 
forming  characteristic.  In  the  indolic  type  of  putrefactive  toxemia  without 
indicanuria,  the  ileocecal  valve  is  intact  and  diminishes  the  number  of  bacteria 
that  pass  upward  into  the  ileum  from  the  cecum  and  explains  the  relatively 
low  indican  index  in  some  cases  of  manifest  clinical  autotoxemia.  The  fact 
that  the  liver  may  be  active  and  able  completely  to  destroy  indol  must  be 
borne  in  mind  in  the  indican  free  cases. 

The  butyric  acid  type  of  putrefactive  toxemia  is  characterized  by  a 
gram  positive  flora  predominated  by  sporulated  and  nonsporulated  types  of 
Bacillus  aerogenes  capsulatus  which  is  an  anaerobic,  spore  forming  organism 
with  hemolytic  properties,  capable  of  living  on  either  a  carbohydrate  or 
protein  residue.  It  is  able  to  produce  gas  on  either  pabulum.  As  a  rule, 
this  bacillus,  when  the  environment  is  favorable,  practically  destroys  all  the 
helpful  organisms  of  the  intestinal  tract,  that  is,  the  aciduric  forms  and  the 
colon"  bacillus.  This  organism  is  associated  usually  with  pyogenic  infection. 
In  this  type  of  toxemia,  indican  may  be  very  scarce  or  absent,  depending 
upon  the  fate  of  the  colon  bacillus.  Great  amounts  of  acids  are  produced, 
mostly  butyric  acid,  with  others  of  secondary  importance,  such  as  caproic, 
valeric  and  proprionic.  At  times,  the  fatty  acids  are  neutralized  by  bases 
which  are  formied  during  the  course  of  putrefaction,  especially  ammonia, 
which  forms  ammonium  butyrate  in  excess.  Ammonium  butyrate  is  a  dis- 
tinct intestinal  irritant  and  produces  a  diarrheal  condition  not  infrequently 
observed  in  this  type  of  infection.  It  seems  logical  to  ascribe  the  occurrence 
of  aerogenes  capsulatus  infection  as  part  of  the  pathology  of  virulent  pyogenic 
infection  which  thickens  the  intestinal  mucosa  and  inhibits  the  normal  inter- 
change of  gases  between  the  intestinal  cavity  and  the  blood  stream.  When 
the  colon   is    freely   drained   and   the   aciduric    forms  are  established,   the 
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intestinal  mucosa  is  given  a  chance  to  heal  and  the  interchange  of  gases  is 
increased.  When  this  occurs,  the  absolute  anaerobic  condition  of  the  colon 
is  altered  and  the  laboratory  picture  shows  that  the  gas  bacillus  changes 
from  the  nonsporulated  state  to  the  sporulated,  evidence  of  an  unfavorable 
environment  having  been  created.  This  type  of  infection  is  very  hard  to 
deal  with,  especially  from  a  dietary  p>oint  of  view. 

By  pyogenic  infections,  we  mean  those  due  to  the  pyogenic  cocci  which 
we  have  found  so  frequently  associated  with  one  of  the  putrefactive  forms 
of  toxemia.  The  pyogenic  foci  form  in  the  lymph  follicles,  Peyer's  patches, 
lymph  nodes,  mesenteric  nodes  and  intestinal  mucosa.  In  fact,  intestinal 
putrefaction  so  alters  the  protective  secretions  of  the  intestinal  tract  as  to 
allow  infection  from  the  upper  digestive  tract  to  gain  lodgment  in  the  previ- 
ously mentioned  structures  of  the  small  intestine  and  the  colon.  For  this 
statement  we  have  pathological,  bacteriological  and  clinical  proof. 

The  pathological  changes  are  usually  hyperplasia  of  the  intestinal  chain 
of  lymphatics  far  in  excess  of  the  hyperplasia  found  in  lymphatics  of  the 
upper  digestive  tract.  There  is  a  diffuse  infiltration  of  the  intestinal  mucosa 
with  lymphocytes,  eosinophiles,  plasma  cells  and  in  some  intances  areas  of 
polymorphonuclear  infiltration  forming  small  abcesses.  In  some  instances 
cystic  glands  are  noted.  In  the  more  chronic  cases,  the  submucosa  is  fibrous 
and  shows  hyperplastic  lymph  follicles  and  diffuse  infiltration  of  mononuclear 
cells  as  found  in  chronic  appendicitis.  Soon  the  muscular  coat  shows  inflam- 
matory infiltration  with  fibrosis  and  a  loss  of  smooth  musculature.  The 
fibrosis  causes  a  loss  of  elasticity  of  the  intestinal  wall  which  results  in 
intermittent  dilatation  of  the  intestines,  produced  by  constipation,  which  in 
turn  finally  produces  a  chronic  dilatation  and  thinning  of  the  colon  wall. 
Finally,  the  inflammation  extends  to  the  serosa  where  it  produces  adhesions 
and  the  drainage  of  the  infective  substances  to  the  spleen  and  liver  causes 
fibrosis. 

Bacteriological  proof  is  found  in  the  isolation  of  bacteria  from  specimens 
obtained  from  a  freely  drained  colon  and  in  autopsy  cultures  of  mesenteric 
nodes.  In  numerous  instances  we  have  noted  in  the  intestinal  contents  bac- 
teria identical  to  those  found  in  the  teeth  and  tonsils. 

Clinically,  intestinal  infection  produces  or  is  associated  with  a  multitude 
of  disorders  and  diseases.  The  more  common  types  of  diseases  associated 
with  infection  of  the  digestive  tract  are:  cardiovascular  renal  conditions; 
arterial  disease ;  abnormal  blood  pressures ;  the  rheumatisms ;  some  forms  of 
eczema ;  some  forms  of  asthma ;  some  indefinite  disorders  such  as  the  so-called 
neurasthenic  and  psychasthenic  states;  neuritis;  some  forms  of  neuralgia; 
malnutritional  states ;  autointoxication  syndromes ;  postinfluenzal  asthenias ; 
some  forms  of  obesity;  diabetes;  intestinal  stasis  and  constipation;  subacute 
or   chronic   appendicitis;   iritis;   malconvalescent   states,   either   from   acute 
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diseases  or  operation  or  pregnancies ;  chronic  galltract  disease ;  intestinal 
ulcers ;  hemorrhoids ;  syndromes  characteristic  of  visceroptosis ;  maicous 
colitis  and  the  various  indefinite  digestive  disorders.^ 

RESTORING  THE  BIOLOGICAL   FUNCTION   OF   THE  LOWER  DIGESTIVE  TRACT. 

The  restoration  of  the  biological  function  of  the  lower  digestive  tract 
presupposes  the  removal  or  correction  of  foci  of  infection  in  the  upper 
tract.  Infections  of  the  gallbladder  have  recently  been  studied  by  Lyon.'"'^ 
Our  experience  in  gallbladder  infections  has  led  us  to  believe  that  free 
drainage  of  the  colon  will  indirectly  drain  the  gallbladder,  by  hastening  the 
activities  of  the  small  intestines.  In  a  few  cases,  this  obviates  the  intra- 
duodenal  methods,  and  accomplishes  in  one  operation  not  alone  a  gall- 
bladder drainage  but  also  a  colon  drainage.  There  is  no  attempt  to  mini- 
mize the  importance  of  duodenobiliary  drainage,  as  this  procedure  furnishes 
direct  evidence  for  a  correct  diagnosis  and  is  useful  as  a  therapeutic  measure, 
which  bids  fair  to  rob  surgery  of  its  ofttimes  inadequate  method  of  dealing 
with  these  infections.  Duodenobiliary  drainage  should  always  be  combined 
with  colon  drainage  whenever  the  gallbladder  infection  is  not  relieved  by 
colon  drainage,  this  statement  being  based  upon  the  constant  association  of 
gallbladder  infections  with  colon  infections. 

The  treatment  of  pyogenic  infections  and  putrefactive  toxemias  of  the 
lower  digestive  tract  is  divided  into  five  parts:  i,  nonsurgical  mechanical 
drainage  of  the  colon,  or  gallbladder,  or  both ;  2,  the  changing  of  the  biological 
processes  by  rectal  and  oral  implantation  of  the  protective  forms  of  bacteria ; 
3,  maintaining  a  permanent  normal  bacterial  flora  by  diet;  4,  autogenous 
vaccines  in  selected  cases,  and  5,  exercises  and  postures. 

The  nonsurgical  mechanical  drainage  of  the  colon  drains  this  structure 
of  its  fecal  contents,  numerically  diminishes  the  pyogenic  types ;  removes 
the  pabulum  of  the  harmful  organisms ;  washes  out  toxic  secretions  and 
creates  an  environment  unfavorable  to  the  perpetuation  of  the  harmful  strains 
of  microorganisms  and  favorable  to  the  helpful  forms  of  microorganisms. 

The  biological  processes  of  the  colon  are  changed  by  the  numerical  diminu- 
tion of  the  putrefactive  and  pyogenic  bacteria  by  mechanical  drainage  as 
just  previously  stated.  The  patient  is  fed  on  a  lactose  laden  diet,  given 
Bacillus  acidophilus  by  mouth,  given  rectal  implants  of  lactose  and  Bacillus 
acidophilus,  and  in  some  instances,  when  the  need  of  it  is  shown  by  cultures, 
nontoxic  strains  of  colon  bacillus.  A  normal  and  beneficial  flora  is  obtained 
by  this  method,  in  from  three  to  five  days,  and  is  maintained  by  proper 
dietary  regimen. 

In  the  evolution  of  our  work  we  have  increasingly  tended  to  favor  the 
Bacillus  acidophilus  and  the  colon  bacillus.  Formerly  we  used  a  mixed 
culture  of  bulgaricus  and  acidophilus  but  our  own  observations  as  well  as 
those  of   Kendall,^^^  Rettger,^^"^^  Rettger  and   Cheplin,   and   Rettger  and 
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Hull/^"^*  have  proved  conclusively  that  the  bulgaricus  cannot  be  grown 
permanently  in  the  human  intestine.  Therefore,  intestinal  colonization  must 
follow  along  natural  lines.  The  Bacillus  bulgaricus  is  essentially  a  milk 
parasite,  and  it  is  irrational  to  attermpt  to  accomplish  with  an  unacclimatim- 
ized  bacterium  that  which  is  so  easily  done  with  the  implantation  of  an 
acclimatimiized  bacterium  like  the  acidophilus. 

We  have  further  found  that  strains  of  the  acidophilus  freshly  isolated 
from  infants'  stools  give  prompter  results  than  those  grown  for  generation 
to  generation  on  laboratory  media.  In  other  words,  acidophile  bacteria 
freshly  isolated  from  a  competitive  environment  are  better  than  those  grown 
in  a  noncompetitive  environment.^^ 

The  colon  bacillus,  according  to  Herter,"  is  an  organism  which  may 
be  useful  or  harmiful,  depending  upon  its  microorganic  environment  and 
the  dietary  residue  upon  which  it  subsists.  In  other  words,  a  colon  bacillus  is 
like  a  mental  defective — potentially  good  under  proper  supervision  but  poten- 
tially harmful  under  unfavorable  circumstances. 

Our  observations  have  led  us  to  believe  that  there  are  very  few  cases 
in  which  the  colon  bacillus  is  absent  in  the  fecal  contents  of  a  drained 
colon  and  the  problem  is  not  so  much  the  implantation  of  the  colon  bacillus 
as  the  reformation  of  its  biological  activities  which  is  accomplished  by  the 
lactose  laden  diet.  Observations  have  shown  that  the  colon  bacillus  flourishes 
in  association  with  an  acidophile  flora,  in  fact,  the  acidophile  flora  seems  not 
only  to  reform  it  but  to  stimulate  its  growth.  For  this  reason  we  do  not 
routinely  implant  colon  bacilli  unless  cultures  of  the  fecal  contents  of  the 
drained  stool  show  their  absence,  which  is  rare. 

It  is  possible  to  simplify  rapidly  the  complex  nature  of  the  fecal  flora 
of  man  in  from  three  to  five  days  and  to  maintain  this  simplification  after 
there  has  been  a  sufficient  change  of  the  biological  processes  in  the  intestinal 
flora  to  permit  of  the  acidophile  dominance  in  association  with  proper  dietary 
measures.  It  must  be  understood  that,  upon  the  suppression  of  the  acidophile 
types,  the  putrefactive  and  pyogenic  types  become  the  dominant  types  and 
become  entrenched  in  the  crypts  of  the  intestinal  mucosa,  and  in  many 
instances  in  the  lymph  nodes  and  the  mesenteric  lymph  system.  The  harmful 
bacteria  become  then  more  or  less  permanently  established  so  that  their  dis- 
lodgment  is  not  necessarily  accomplished  by  a  simplification  of  the  intestinal 
flora  over  a  few  days,  but  it  requires  months  of  fecal  flora  simplification  in 
order  to  change  the  biochemical  environment,  so  that  it  is  inimical  to  the 
growth  of  the)  putrefactive  and  pyogenic  forms,  not  alone  in  the  intestinal 
canal,  but  also  in  the  intestinal  tissues. 

From  what  has  been  said,  one  should  not  expect  Bacillus  acidophilus  to 
accomplish  more  than  one  thing,  that  is,  the  simplification  of  the  intestinal 
flora,  and  this  can  be  accompHshed  successfully  only  by  a  removal  of  foci 
of  infection  from  the  upper  digestive  and  respiratory  tracts,  and  an  adherence 
to  proper  diet. 
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In  selected  cases  we  believe  in  autogenous  vaccines  prepared  from  the 
teeth,  tonsils  and  feces.  This  is  especially  true  in  long  standing  cases  where 
there  is  reason  to  believe  that  involvement  of  the  mesenteric  lymphatics  has 
occurred,  or  in  cases  with  an  apparently  lowered  resistance  to  infection. 
Even  nonspecific  vaccine  stimulation  acts  in  m^ny  instances  as  a  tonic  and 
seems  to  hasten  recovery.  Vaccines  are  particularly  indicated  when  strepto- 
cocci and  staphylococci  are  isolated  in  large  numbers  from  the  stool.  Vac- 
cines have  been  of  tremendous  value  in  asthmatics  when  the  asthma  was 
due  to  intestinal  infection  and  protein  sensitization  had  been  eliminated.  Vac- 
cines must  be  given  over  a  long  period  of  time,  many  cases  have  shown  no 
results  from  a  few  doses  of  vaccines  but  by  the  continued  use  of  large 
doses  beneficial  results  have  been  obtained. 

The  success  of  acidophilus  therapy  is  dependent  upon  the  observance  of 
a  number  of  minute  details  which  may  appear  as  unnecessary  or  unessential 
to  one  unacquainted  with  intestinal  bacteriology.  Whenever  results  are  dis- 
appointing it  is  practically  always  found  that  the  cause  is  not  with  the  thera- 
peutic principle  but  because  it  has  been  administered  under  improper  con- 
ditions or  incorrectly  used. 

After  experimenting  for  some  time  we  have  been  able  to  produce  a  milk 
that  is  white  in  color,  of  a  nonlumpy  consistency  and  its  richness  may  be 
varied  to  fit  individual  requirements.  The  taste  can  be  made  sourish  or 
sweetish  without  altering  the  bacterial  count.  This  milk  is  not  better  than 
that  prepared  by  Rettger's  technic,  but  we  find  it  more  acceptable  to  the 
rank  and  file  of  patients.  The  technic  for  its  preparation  is  as  follows: 
One  pint  of  water  is  placed  in  a  litre  flask.  If  it  is  desired  that  the  milk 
have  a  neutral  or  slightly  sweetish  taste  a  teaspoon  or  two  of  lactose  is  added 
to  the  water.  It  is  then  autoclaved  for  twenty  minutes  under  twenty-five 
pounds  of  pressure.  It  is  then  cooled.  A  pint  tin  of  unskimmed,  unsweet- 
ened evaporated  milk  is  opened  and  poured  into  the  flask,  the  contents 
of  the  flask  are  inoculated  with  a  pure  strain  of  Bacillus  acidophilus.  Strict 
laboratory  technic  is  observed  throughout  the  procedure.  Incubate  for 
twenty-four  hours  at  99°"  F.  A  curd  will  formi  which  is  very  soft,  white  in 
color,  and  there  is  a  slight  separation  of  the  whey  from  the  curd  at  the  top. 
Shake  the  flask  to  break  the  curd  and  it  is  ready  for  use.  By  adhering  to  this 
technic  the  milk  will  approach  uniformity  in  color,  odor,  consistency,  bac- 
terial count,  taste,  viability  and  purity  of  culture  and  these  features  facilitate 
the  approximation  of  an  average  daily  dose  which  is  very  desirable. 

The  commercial  tablets  and  capsules  of  Bacillus  acidophilus,  on  account 
of  insufficient  doses,  are  makeshifts.  The  liquid  culture  of  Bacillus  acido- 
philus, used  in  sufficient  doses  and  fortified  with  lactose,  is  as  effective  as 
the  milk,  but  not  so  palatable. 

Bacillus  acidophilus  is  not  a  cureall.  It  will  perform  but  one  thera- 
peutic function,  the  simplification  of  the  intestinal  flora,  if  certain  other 
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circumstances  are  favorable  and  facilitate  the  performance  of  this  one  func- 
tion. 

Bacillus  acidophilus  milk  constitutes  a  means  of  giving  enormous  acido- 
philus doses  in  a  palatable  form.  It  constitutes  a  food  product  as  well  as  a 
therapeutic  beverage.  It  is  given  in  quart  quantities,  daily,  until  the 
differential  bacterial  count  of  the  fecal  smears  shows  a  sixty-five  per  cent, 
or  seventy  per  cent,  acidophile  domination. 

SUMMARY. 

The  treatment  of  intestinal  infections  is  predicated  upon  five  salient  fac- 
tors: I,  The  removal  of  foci  of  infection  from  the  upper  digestive  and 
respiratory  tract;  2,  the  efficient  nonsurgical  mechanical  drainage  of  the 
colon;  3,  sufficient  doses  of  pure  cultures  of  viable  strains  of  Bacillus  acido- 
philus; 4,  the  maintenance  of  a  protective  intestinal  flora  by  diet;  5,  auto- 
genous vaccines  in  selected  cases.  This  routine  seems  to  offer  a  direct 
avenue  of  approach  not  alone  for  diagnostic  purposes  but  also  for  therapeutic 
purposes  in  many  diseases  of  obscure  etiology. 

DISCUSSION. 

Dr.  Louis  M.  Gompertz,  of  New  Haven,  Conn.,  in  discussing  the  paper  said  that 
while  he  believed  that  open  infections  were  extremely,  important,  he  did  not  believe 
that  they  were  as  important  as  Dr.  Norman  believed.  One  could  not  blame  all  the  ills 
to  which  mortal  man  was  heir  to  poor  teeth.  By  implanting  colon  bacillus  we  got  rid  of 
autointoxication ;  its  products  were  minimized  and  in  that  manner  many  of  the  conditions 
which  were  the  result  of  auto  intoxication  were  eliminated.  Bacillus  bulgaricus  could 
not  be  implanted  in  the  intestinal  tract.  Bulgaricus  acidophilus  through  its  use  can 
minimize   intestinal   infection  and  get   rid  of  those   symptoms   of   autointoxication. 

Dr.  Norman,  in  reply,  said  that  Dr.  Gompertz  had  misunderstood  him  a  little. 
Blaming  the  teeth  for  everything;  blaming  the  colon  for  everything;  blaming  the  gall- 
bladder for  everything,  had  been  the  trouble  with  medicine.  They  had  all  been  trying 
to  fix  their  eyes  on  one  thing,  which  was  not  the  way  of  the  great  specialists.  Only  by 
looking  at  every  patient  from  a  broader  point  of  view  was  there  biological  hope.  Other- 
wise they  were  all  failures. 

Dr.  L.  F.  Bishop,  of  New  York,  in  discussing  this  subject,  said  that  the  gasoline 
engine  might  be  used  as  a  simile  in  explaining  it.  The  heart  was  like  an  engine  and  ran 
by  explosion  of  food  products  and  there  must  be  sufficient  calories  present  for  every 
explosion.  Proteins  represented  the  new  parts,  that  had  to  be  put  into  an  engine  once 
in  a  while.  A  good  engine  did  not  need  many  new  parts,  but  it  did  need  fuel  always. 
Many  suffered  from  marked  depression  in  heart  action  who  had  been  undergoing 
injudicious  reduction  diets.  They  might  lose  their  lives  after  absolute  deficiency  of 
calories  in  their  diet. 

Dr.  Jacob  Diner,  of  New  York,  said  it  was  quite  true  that  new  parts  were  needed 
only  occasionally  and  the  gasoline  quite  often,  but  the  radiator  must  also  be  filled.  Many 
patients  forget  the  matter  of  bulk  in  diet.  Certain  classes,  particularly  those  who  came 
from  the  Eastern  part  of  Europe,  were  not  accustomed  to  vegetables  or  salads.  Their 
diet  consisted  of  proteins,  carbohydrates,  and  fats,  but  cellulose  did  not  enter  into  their 
calculations.     As  to  bulk,  they  went  to  excess  in  the  food  substitutes.     Another  matter 
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that  seemed  to  have  been  overlooked  was  how  to  handle  the  food  stuff  they  had  intro- 
duced into  their  systems.  Most  people  would  say  that  they  chewed  meat  very  carefully. 
It  was  found  that  carnivorous  animals  did  not  chew  their  food;  herbivorous  animals 
gave  up  much  time  to  mastication.  Digestion  should  begin  in  the  mouth.  Two  matters 
of  importance  were,  to  fill  in  with  bulk  which  was  not  productive  of  tissue  fuel  or 
energy,  and  to  chew  carbohydrates. 

Dr.  R.  D.  Rudolf,  of  Toronto,  said  that  Dr.  Mercur  had  left  out  one  thing,  and 
that  was  the  spark.  Colonel  McCarrison  had  compared  the  vitamines  to  the  spark. 
The  energy  was  produced  by  the  foods  and  corresponded  to  the  petrol  of  an  engine. 

Dr.  Edward  E.  Cornwall,  of  Brooklyn,  said  that  the  importance  of  the  use  of  diet 
scientifically  in  disease  was  going  to  become  more  and  more  widely  recognized,  he  was 
sure,  because  physicians  were  coming  to  realize  in  how  many  diseases,  especially  chronic 
ones,  a  large  part  of  the  treatment  consisted  in  giving  a  proper  diet.  In  prescribing  a 
diet,  the  physician  must  make  it  plain  to  the  patient  just  what  he  wanted  him  to  eat. 
The  dietetic  prescription  must  be  full  and  complete  and  it  must  be  written  clearly.  Dr. 
Cornwall  said  that  practically  all  his  patients  got  a  diet  that  was  written  out  definitely 
so  there  was  no  getting  away  from  it.  He  specified  what,  how  much,  and  when,  with 
such  changes  in  articles  of  food  as  might  be  allowed.  He  had  a  printed  blank  form, 
which  made  it  easy  for  him  to  do  this,  that  is,  generally  in  chronic  cases.  In  special 
cases  he  wrote  out  the  diet  without  the  aid  of  the  blank.  The  proper  prescription  of 
proteins  was  important.  As  was  well  known,  all  varieties  of  protein  were  equally 
suitable  in  the  diet.  The  protein  of  milk,  animal  flesh  and  eggs  were  perfect  proteins 
which  paralleled  the  needs  of  the  body,  while  vegetable  proteins  differed  considerably  in 
their  component  aminoacids  from  the  protein  of  the  body.  But  of  the  ideal  proteins, 
some  were  more  suitable  in  some  conditions  than  others.  Take  typhoid  fever,  for 
example.  If  the  patients  were  fed  milk  they  received  exactly  the  same  protein  as  was 
found  in  meat,  and  they  take  it  much  better  than  if  given  in  meat;  in  fact,  if  given  the 
protein  in  the  form  of  meat  they  would  probably  die. 

Dr.  Mercur,  in  replying  to  Dr.  Cornwall,  said  it  was  a  new  idea  to  him  that  proteins 
were  not  found  in  the  same  form.  The  various  proteins,  whatever  their  source,  varied 
in  the  ease  of  their  digestibility.  Most  normal,  healthy  individuals  could  digest  almost 
any  kind  of  protein.  A  sick  person  should  be  treated  by  giving  him  a  diet  list  of  easily 
digestible  proteins  and  carbohydrates.  It  was  most  helpful  in  difficult  feeding  cases  to 
have  such  a  list  of  proteins  which  took  less  energy  to  convert  into  albumen.  In  regard 
to  the  digestion  or  rather  the  assimilation  of  fat,  it  was  an  interesting  clinical  observa- 
tion to  note  why  certain  persons  could  take  so  easily  when  they  were  so  easily  upset  by 
fat  in  the  form  of  cream. 
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A  small  rubber  tube  ending  in  a  perforated  metal  capsule  and  used  for 
aspirating  the  duodenal  contents  has  been  named  the  duodenal  tube.  Much 
credit  is  due  Einhorn,  Gross,  Palefski,  Jutte  and  Rehfuss  for  the  practical 
application  of  this  tube  in  clinical  medicine. 

The  long  rubber  duodenal  tube  has  several  markings.  One  black  ring  (I) 
at  forty  centimetres  from  the  distal  end  indicates  the  position  of  the  cardia, 
that  is  to  say,  when  the  swallowed  tube  shows  the  ipark  I  at  the  patient's 
teeth  the  tube  itself  has  progressed  as  far  as  the  cardiac  orifice,  the  entrance 
of  the  stomach;  two  black  rings  at  fifty-six  centimetres  (II)  indicate  the 
pylorus;  three  black  rings  at  seventy  centimetres  (III)  indicate  the  duodenum. 
At  sixty  centimetres  or  further  the  tube  is  assumed  to  be  in  the  duodenum. 
That  this  inference  is  correct  can  be  proved  by  attaching  a  simple  syringe  to 
the  outer  end  of  the  tube  and  aspirating. 

The  introduction  of  the  tube  is  quite  simple.  The  perforated  end  is 
moistened  with  warm  water  and  introduced  as  far  as  the  patient's  pharynx. 
The  patient  drinks  a  little  water  and  the  tube  slides  down  into  the  stomach. 
To  make  sure  that  the  tube  is  in  the  stomach  we  aspirate  chyme  by  means  of 
a  glass  syringe.  A  syringeful  of  clear  water  is  then  forced  through  the  tube 
to  wash  the  chyme  back  into  the  stomach;  and  to  drive  the  water  down,  a 
syringeful  of  air  is  forced  through.  The  patient  is  then  allowed  to  lie  on  his 
right  side,  and  in  a  short  time  the  peristalsis  of  the  stomach  forces  the  tube 
down  through  the  pylorus  into  the  duodenum.  If  the  tube  is  left  undisturbed 
it  will  pass  farther  down  in  the  small  intestine.  When  the  tube  has  gone 
down  to  the  III  mark,  and  is  therefore  in  the  duodenum,  we  can  aspirate  a 
clear  golden  yellow  or  a  thick  opaque  liquid  of  alkaline  reaction.  If,  how- 
ever, the  tube  is  in  the  stomach,  we  obtain  a  watery  liquid  resembling  the  first 
chyme  removed.  Air  forced  through  the  tube  when  the  latter  is  in  the 
stomach  will  be  felt  by  the  patient  very  plainly ;  but  if  the  tube  is  in  the  duo- 
denum or  jejunum,  no  sensation  is  experienced  as  the  air  enters. 

To  determine  the  position  of  the  tube  the  X-ray  can  be  used  at  any  time 
but  the  milk  test  is  simpler.  The  patient  takes  a  few  swallows  of  milk  when 
the  tube  is  supposed  to  be  in  the  duodenum.  We  then  aspirate,  and  if  the  tube 
is  in  the  duodenum  we  get  a  clear  golden  yellow  liquid  without  any  admixture 
of  milk ;  if  the  end  of  the  tube  is  in  the  stomach,  we  withdraw  milk, 
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By  the  aspiration  method  of  removing  the  duodenal  contents  we  are  able 
to  accomplish  a  great  deal  in  diagnosis.  We  can  easily  ascertain  the  func- 
tional activity  of  the  pancreas  and  the  presence  of  bile  and  succus  entericus. 
The  enzymes  can  be  studied,  and  a  specimen  of  the  duodenal  contents  secured 
for  bateriological  examination.  The  differential  diagnosis  of  pylorospasm, 
pyloric  stenosis,  duodenal  obstruction  and  duodenitis  can  thus  be  made. 

The  duodenal  tube  is  being  used  for  the  direct  treatment  of  pyloric  and 
duodenal  ulcers.  Nitrate  of  silver  may  be  applied  directly  to  a  gastric  or 
duodenal  ulcer  by  means  of  the  duodenal  tube.  The  spot  on  the  tube  that  is 
to  come  in  contact  with  the  ulcer  is  painted  with  a  thirty  per  cent,  solution  of 
nitrate  of  silver  and  allowed  to  dry.  To  locate  the  ulcer  the  string  test  is 
used.  This  test  consists  in  finding  a  stain  of  blood  on  a  white  silk  string. 
Originally,  an  Einhorn  duodenal  bucket  was  attached  to  a  piece  of  braided 
white  silk  string.  I  have  found  that  a  porcelain  bead  answers  the  same  pur- 
pose as  the  duodenal  bucket.  In  preparing  for  the  test,  a  porcelain  bead  the 
size  of  a  large  pea  is  tied  to  a  white  silk  string  eighty-five  centimetres  long; 
and  a  small  rubber  band  is  fastened  to  the  other  end.  A  knot  is  tied  at  forty 
centimetres  from  the  bead,  the  distance  from  the  incisor  teeth  to  the  cardia. 
The  rubber  band  is  attached  to  the  ear  to  prevent  the  string  from  passing 
through  into  the  intestinal  canal.  The  patient  swallows  the  bead  with  a  little 
water  at  night  just  before  going  to  bed  and  allows  it  to  go  a  little  beyond  the 
knot,  so  that  it  is  in  the  stomach.  By  morning  the  stomach  peristalsis  will 
have  pushed  the  bead  down  into  the  intestine,  and  the  rubber  band  around 
the  ear  holds  it  taut.  Before  removing  the  string,  another  knot  is  tied  in  it — 
at  the  incisor  teeth.  As  the  bead  is  being  withdrawn  it  will  be  found  to  catch 
at  the  cricoid  cartilage.  The  patient  is  then  asked  to  swallow,  and  while  this 
act  is  taking  place  withdrawal  of  the  bead  is  easily  accomplished. 

Examination  of  the  string  will  show  tliat  the  lower  end  is  colored  yellow 
or  greenish  yellow,  due  to  contact  with  bile.  This  is  an  important  point,  for 
it  proves  that  the  bead  has  been  in  the  duodenum.  Should  there  be  no  yellow 
stain  we  know  the  bead  did  not  pass  through  the  pylorus — that  the  string  has 
either  doubled  upon  itself  or  met  with  an  obstruction,  perhaps  a  contracted 
pylorus.  If  the  bead  does  not  pass  through  the  pylorus  the  first  night,  a 
smaller  bead  can  be  used  the  following  night,  and  this  procedure  repeated 
until  one  enters  the  duodenum.  The  white  string  is  always  to  be  carefully 
examined  for  a  red  or  brown  stain  which  tells  us  definitely  that  an  ulcer  is 
present.  The  string  being  directly  in  contact  with  any  raw  surface  becomes 
stained  at  that  spot  with  blood.  By  measuring  the  string  from  the  indicating 
mark  made  at  the  incisor  teeth  to  the  blood  stain  we  are  able  definitely  to 
localize  the  ulcer.  If  we  find  the  stain  thirty-nine  to  forty-three  centimetres 
from  the  incisor  teeth,  this  shows  that  the  ulcer  is  at  the  cardia ;  if  forty-five 
to  fifty-four  centimetres,  the  ulcer  is  located  at  the  lesser  curvature ;  if  fifty- 
five  to  fifty-eight  centimetres,  it  is  at  the  pylorus;  and  if  over  fifty-nine  centi- 
metres, in  the  duodenum.     By  making  the  test  several  times  on  the  same 
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patient  we  secure  cumulative  proof ;  if  at  each  test  a  red  or  brown  stain  is 
found  at  about  the  same  distance  from  the  incisor  teeth,  it  is  certain  that  a 
lesion  of  the  mucosa,  which  is  probably  an  ulcer,  is  present.  By  applying  the 
silver  nitrate  solution  on  the  tube  at  the  same  distance  as  the  blood  stain  on 
the  string,  direct  therapeutic  application  is  made  to  the  ulcer. 

Amebic  dysentery  has  been  successfully  treated  by  large  doses  if  ipecac 
poured  directly  into  the  duodenum  without  irritating  the  gastric  mucosa. 

Intestinal  decomposition  can  be  prevented  by  insufflation  of  oxygen  into 
the  bowel  through  a  duodenal  tube.  Favorable  results  are  accomplished  in 
fermentative  and  putrefactive  catarrhs.  Two  insufflations  of  oxygen  a  day 
exert  a  destroying  influence  on  the  pathogenic  anaerobic  bacteria.  Pain  and 
annoying  abdominal  symptoms  quickly  subside.  Two  to  four  litres  of  oxygen 
are  introduced.  When  introduced  slowly  it  never  inconveniences  the  patient. 
Colic  or  peristaltic  unrest  does  not  occur.  In  one  to  two  hours  odorless  flatus 
passes  through  the  anus,  sh5>wing  that  the  oxygen  has  passed  the  whole  length 
of  the  large  intestine. 

The  nonsurgical  drainage  of  the  gallbladder  and  biliary  ducts  by  the  use 
of  the  duodenal  tube  is  now  an  accomplished  fact.  Meltzer  observed  that  a 
twenty-five  per  cent,  aqueous  solution  of  magnesium  sulphate  in  the  dou- 
denum  relaxed  the  intestinal  wall  and  the  papilla  of  Vater.  Following  the 
law  of  contrary  innervation,  the  muscles  of  the  gallbladder  contract,  causing 
a  continuous  flow  of  bile  to  the  duodenum.  In  diseases  of  the  gallbladder  and 
biliary  ducts,  nonsurgical  drainage  with  magnesium  sulphate  removes  all 
biliary  stasis,  eliminates  infection,  and  reduces  gallbladder  and  bile  duct 
inflammation.  Kehr  recently  stated  before  the  Berlin  Medical  Society  that 
eighty  per  cent,  of  all  galltract  diseases  respond  to  internal  treatment.  By  this 
new  method  of  drainage  of  the  biliary  ducts  the  percentage  of  cures  by  the 
internist  will  be  greatly  increased. 

Duodenal  lavage  is  used  in  the  treatment  of  chronic  biliary  and  intestinal 
stasis  and  chronic  constipation,  intestinal  fermentation  and  putrefaction, 
cholecystitis,  bronchial  asthma,  arthritis,  arthritis  deformans,  and  gout.  After 
the  tube  has  been  introduced  into  the  small  intestines  in  the  usual  way,  it  is 
disconnected  from  the  syringe  and  the  end  attached  to  an  ordinary  irrigator 
or  rubber  bag  containing  one  thousand  c.  c.  or  one  Htre  of  irrigating  fluid. 
The  patient  sits  up  and  the  fluid  flows  slowly  into  the  bowel,  about  fifteen 
minutes  being  allowed  for  this  to  take  place.  There  is  usually  no  discomfort 
or  distention  of  any  part  of  the  intestine.  Should  there  be  any  pain  or  dis- 
tention, the  flow  of  the  fluid  should  be  discontinued  temporarily.  After  all 
of  the  fluid  has  been  allowed  to  flow  into  the  intestine,  the  duodenal  tube  is 
gently  withdrawn  and  the  patient  rests  for  a  while.  Within  an  hour  or  two 
he  will  have  a  copious  movement  of  the  bowels.  When  it  is  desired  to  cleanse 
the  bowel  thoroughly,  the  irrigating  fluid  should  contain  thirty  grams  (one 
ounce)  of  magnesium  sulphate  and  sixty  grams  (two  ounces)  of  sodium  sul- 
phate to  one  litre  of  water.    To  flush  the  kidney,  plain  water  is  sufficient.    In 
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cases  of  icterus  and  when  fat  digestion  is  impaired,  0.5  gram  of  pure  castile 
soap  to  one  thousand  c.  c.  of  normal  saline  is  beneficial.  The  fluid  introduced 
should  always  be  at  body  temperature. 

Among  other  diseases  which  have  been  reported  to  be  successfully  treated 
by  duodenal  lavage  are  sciatica,  arteriosclerosis,  epilepsy,  nephritis,  cirrhosis 
of  the  liver,  neuralgia,  neuritis,  anemia,  skin  diseases,  eye  diseases,  insomnia, 
melancholia,  dementia,  and  insanity.  In  view  of  the  fact  that  so  many  dis- 
eases are  caused  by  the  absorption  of  toxins  from  the  intestinal  canal,  it  is  not 
surprising  that  flushing  out  the  intestine  accomplishes  such  good  results. 

When  we  have  a  condition  of  kinks,  bands,  adhesions  and  adventitious 
membranes  causing  intestinal  stasis,  duodenal  lavage  is  absolutely  safe  and 
may  accomplish  a  great  deal. 

Duodenal  alimentation  has  accomplished  very  much  in  the  treatment  of 
gastric  and  duodenal  ulcers.  My  results  with  this  method  of  treatment  have 
been  exceedingly  good.  Gastric  and  duodenal  ulcers  will  heal  rapidly  if  we 
can  give  the  stomach  absolute  rest.  This  is  best  accomplished  by  feeding  the 
patient  directly  through  the  duodenal  tube  into  the  duodenum.  The  tube  is 
passed  in  the  same  manner  as  for  aspirating  the  duodenal  contents.  Just  as 
soon  as  there  is  no  doubt  that  the  end  of  the  tube  has  passed  beyond  the 
pylorus,  feeding  is  begun.  The  food  should  be  introduced  very  slowly, 
always  at  body  temperature,  and  at  two-hour  intervals.  After  each  feeding, 
water  sliould  be  forced  through  the  tube,  and  afterwards  a  little  air  to  expel 
the  contents  of  the  tube  into  the  duodenum,  after  which  the  stopcock  attach- 
ment of  the  tube  is  closed.  The  tube  can  remain  in  the  digestive  tract  twelve 
days  or  longer  without  causing  any  irritation  or  discomfort.  The  portion  of 
food  introduced  every  two  hours  consists  of  240  c.  c.  (eight  ounces)  of  milk, 
one  raw  egg,  and  fifteen  grams  (half  an  ounce)  of  sugar  of  milk,  all.  well 
beaten.  When  more  water  is  to  be  introduced,  proctoclysis  can  be  employed. 
The  case  here  cited  illustrates  the  value  of  duodenal  alimentation  for  gastric 
ulcer. 

Case. — Miss  W.,  aged  twenty-seven  years,  occupation,  maid;  born  in 
United  States;  normal  weight  160  pounds.  Her  mother  was  living,  father 
died  of  gastric  hemorrhages  from  ulcer,  and  one  sister  died  of  obstruction  of 
bowels.  Her  appetite  varied ;  bowels  were  constipated ;  sleep  was  fair ;  men- 
strual periods  were  painful  at  times.  She  had  had  scarlet  fever  in  childhood, 
tonsilitis  frequently,  and  at  the  age  of  twenty  she  had  had  an  operation  for 
retroversion.    She  had  hemorrhoids  at  time  of  examination. 

History  of  gastric  disturbances :  The  patient  had  had  stomach  trouble 
when  sixteen  years  of  age ;  severe  pain  in  epigastric  region  from  thirty  min- 
utes to  two  hours  after  eating,  not  referred.  Bicarbonate  of  soda  gave  relief. 
She  had  attacks  of  vomiting,  which  did  not  relieve  the  pain ;  blood  was  vom- 
ited at  this  time.  There  was  a  severe  burning  sensation  in  the  stomach.  The 
patient  had  these  attacks  of  pain  almost  daily ;  longest  time  free  from  stomach 
trouble  was  three  months  after  operation.     At  the  age  of  twenty-one  she 
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received  about  fifty  gastric  lavages.  From  that  time  up  to  twenty-five  she 
was  troubled  almost  daily  with  the  symptoms  mentioned.  At  twenty-five  she 
had  a  very  severe  attack ;  pain  was  terrific  as  soon  as  she  ate  or  drank  anything 
— epigastric  in  location,  not  referred.  She  vomited  dark  blood  with  a  -few 
clots,  and  was  in  bed  two  weeks.  Ice  bags  locally  and  silver  nitrate  by  mouth 
brought  relief.  She  kept  up  the  silver  nitrate  internally  for  about  three 
months,  and  was  free  from  stomach  trouble  for  about  eight  months,  when  it 
returned  as  severe  as  previously  except  that  there  was  no  blood  in  vomitus. 
She  suffered  from  pain,  vomiting,  burning  in  stomach,  eructations,  constipa- 
tion ;  always  had  to  take  a  cathartic ;  epigastric  region  was  tender  to  the 
touch.  Vomiting  did  not  ease  the  pain.  After  food,  pain  would  subside  for 
a  few  minutes  and  then  return,  causing  increase  in  vomiting. 

Her  physician  had  tried  bismuth,  silver  nitrate,  alkalies,  diet,  and  every 
possible  method,  without  any  improvement  in  her  condition.  She  refused 
surgical  intervention,  and  thus  the  only  resource  left  was  duodenal  feeding. 
With  this  treatment  in  view  she  entered  the  hospital  on  May  ist.  The  duo- 
denal tube  was  introduced  on  May  2d.  The  patient  was  given  the  following 
combination  every  two  hours:  240  c.  c.  (eight  ounces)  of  milk  at  a  tempera- 
ture of  90°  F.,  one  raw  egg,  and  fifteen  grams  (one  half  ounce)  of  sugar  of 
milk.  This  mixture  was  strained  before  being  introduced  into  the  tube.  It 
was  given  very  slowly,  twenty  minutes  being  taken  for  each  feeding.  Each 
feeding  was  followed  by  two  syringes  of  warm  water  and  one  of  air.  This 
was  done  to  release  the  tube  and  remove  all  traces  of  food  which  might 
decompose. 

These  feedings  were  given  every  two  hours  daily  until  May  5th,  when  the 
patient  complained  of  distress  after  the  feeding  the  tube  was  withdrawn 
about  eight  inches.  Water  was  given  by  mouth,  and  the  patient  instructed 
to  lie  on  her  right  side  so  as  to  carry  the  tube  into  the  duodenum.  The  tube 
feedings  were  resumed  at  two  hour  intervals ;  when  introduced  rapidly,  the 
patient  complained  of  distress,  nausea  and  pain,  showing  that  the  duodenum 
was  being  too  rapidly  distended.  The  x  ray  showed  the  end  of  the  duodenum 
tube  in  the  duodenum. 

The  tube  remained  in  the  duodenum  until  May  27th.  At  this  time  there 
was  no  epigastric  pain,  burning  or  vomiting.  The  tube  was  withdrawn  and 
feedings  of  the  same  mixture  were  given  every  two  hours  by  mouth  for  two 
days.  This  did  not  cause  the  patient  any  discomfort  or  induce  any  disagree- 
able symptoms.  Since  that  time  the  patient  has  gradually  improved  and  is 
now  free  from  her  previous  discomfort. 

Since  the  duodenal  tube  can  remain  in  the  digestive  tract  for  a  long  period 
of  time  without  discomfort,  the  whole  cycle  of  gastric  digestion  can  be  easily 
studied  with  its  aid.  The  tube,  introduced  with  the  test  meal,  should  be  so 
fastened  that  it  cannot  go  beyond  the  II  mark.  This  is  to  make  sure  that  the 
lower  end  will  remain  continuously  in  the  stomach.  Some  of  the  stomach 
contents  can  be  aspirated  every  fifteen  minutes  and  the  progress  of  digestion 
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examined  by  fractional  analysis.  The  secretory  curve  can  be  easily  studied 
by  the  fractional  method  and  gives  one  a  thorough  insight  into  the  complete 
act  of  gastric  secretion. 

The  duodenal  tube  can  be  used  for  stretching  the  pylorus,  a  tiny  rubber 
balloon  being  attached  to  the  small  metal  end  piece.  The  dilator  is  covered 
with  silk  gauze.  The  tube  is  connected  at  its  upper  end  with  a  stopcock  and 
a  graduated  glass  syringe  for  inflating  the  balloon  with  air. 

The  pyloric  dilator  is  introduced  in  the  same  manner  as  the  duodenal 
tube.  The  tube  is  left  in  over  night  and  in  the  morning  the  lower  end  is 
usually  in  the  doudenum.  Before  stretching,  it  is  necessary  to  ascertain 
whether  the  dilator  is  in  the  duodenum.  The  balloon  is  inflated  by  means  of 
the  syringe.  If  the  tube  be  now  drawn  forward,  there  is  a  sensation  as  if  the 
end  of  it  were  held  tight  by  something  that  drags  along  with  it,  not  being  able 
to  escape.  We  must  not  use  much  force.  The  balloon  should  be  slightly 
deflated  by  reversing  the  piston,  and  if  necessary  this  operation  repeated  again 
and  again  until  the  end  of  the  dilator  by  a  slight  pull  passes  through  the 
pylorus.  The  syringe  being  graduated,  we  note  the  number  of  cubic  centi- 
metres of  air  in  the  balloon  during  its  passage  through  the  pylorus.  On  with- 
drawing the  dilator  through  the  stomach,  no  resistance  is  felt  until  the  cardia 
is  reached.  Here  the  dilator  should  be  entirely  deflated  before  being  with- 
drawn. To  ascertain  the  size  of  the  pylorus,  the  same  amount  of  air  as  has 
already  been  registered  is  forced  into  the  tube  after  its  withdrawal,  and  the 
circumference  of  the  inflated  balloon  is  measured  with  a  Thomas  adaptable 
gauge.  A  record  must  be  kept  of  the  amount  of  air  necessary  to  inflate  the 
balloon  to  a  definite  size,  so  that  at  each  inflation  a  little  more  air  can  be  intro- 
duced in  order  to  gradually  enlarge  the  pylorus.  Inflations  should  take  place 
once  a  week.  The  results  in  benign  stenosis  of  the  pylorus,  when  the  end  of 
the  pylorus  dilator  can  pass  through,  are  very  gratifying.  Internal  stretching 
of  the  pylorus  should  be  attempted  in  all  stenotic  cases  before  inviting  sur- 
gical intervention.  It  certainly  should  be  used  in  benign  pyloric  stenosis  com- 
plicated with  grave  heart  and  kidney  lesions.  In  such  cases  the  mortality  of 
operative  intervention  is  large,  while  the  widening  of  the  pylorus  by  the 
internal  route  can  be  done  practically  without  any  risk. 
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DISCUSSION. 

Dr.  Jacob  Diner,  of  New  York,  in  discussing  the  paper,  said  that  it  had  been  his 
good  fortune  two  years  ago  to  do  some  work  in  the  Far  East.  This  had  been  preceded 
by  extensive  experimental  work,  and  his  experience  had  been  that  when  invasion  of  the 
mucosa  commenced  the  case  was  practically  hopeless.     Amebic  dysentery  was  frequently 
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fatal,  yet,  if  invasion  of  the  submucosa  could  be  prevented  the  cases  could  be  handled 
easily  and  recovery  was  prompt.  On  the  assumption  that  by  diminishing  peristalsis  and 
by  putting  the  digestive  tract  at  rest  as  soon  as  possible,  by  means  of  a  diet  of  the 
minimum  possible  requirement,  it  was  relieved.  Benzyl  bensoate  had  been  found  to  be 
one  of  the  best  preparations  for  the  purpose  of  diminishing  peristalsis. 

Dr.  W.  J.  Mallory,  of  Washington,  D.  C,  said  he  had  one  objection  to  the  treat- 
ment of  gastric  ulcer  by  means  of  the  duodenal  tube.  One  of  the  measures  by  which  it 
was  hoped  to  promote  healing  was  the  prevention  of  the  accumulation  of  free  hydro- 
chloric acid  in  the  stomach.  Although  by  this  method  food  passed  through  the  stomach, 
hydrochloric  acid  was  still  secreted  and  acted  unhindered  on  the  ulcer.  It  would  seem 
that  this  method  was  not  as  valuable  for  healing  the  ulcer  as  the  complete  neutraliza- 
tion of  the  acid  by  means  of  a  suitable  diet  and  alkalies. 

Dr.  T.  G.  ScHNABEL,  of  Philadelphia,  said  he  had  had  cases  of  gastric  ulcer  X 
rayed  before  this  treatment  and  the  ulcer  was  perfectly  visible,  and  he  had  also  in  one 
case  seen  the  ulcer  through  the  gastroscope,  both  of  which  were  of  long  standing,  and 
this  duodenal  treatment  Dr.  Aaron  described  had  been  employed  with  complete  recovery 
as  a  result. 

Dr.  Aaron  said  that  the  ulcer  would  heal  without  paying  any  further  attention  to  it. 
For  the  first  twenty-four  hours  the  patient  might  complain  of  a  burning  sensation,  but 
it  soon  passed  off  and  without  giving  any  alkalies,  the  ulcer  would  heal. 


MEDICAL  TREATMENT  OF  GASTRO  DUODENAL  ULCER 

WITH  ESPECIAL  REFERENCE  TO  THE  USE 

OF  A  RICE  WATER  MIXTURE. 

BY  TRUMAN  G.  SCHNABEL. 

Much  has  been  written  about  gastric  ulcer,  or  if  you  please,  peptic  ulcer, 
and  much  has  been  suggested  by  way  of  treatment  for  this  perplexing 
lesion.  Medical  measures  claim  a  high  percentage  of  therapeutic  triumphs 
as  a  result  of  their  practice,  while  the  surgeon  puts  forth  splendid  statistics 
to  show  the  efficacy  of  his  scalpel.  Each  of  these  opposing  camps  claims 
failures  on  the  part  of  the  other.  The  medical  man  points  to  the  surgical 
derelicts  he  has  had  to  care  for  and  the  surgeon  calls  attention  to  the 
innumerable  times  he  is  called  upon  to  rescue  the  medically  treated  patient 
or  perhaps  what  is  more  to  the  point,  his  doctor.  The  literature  is  filled 
with  many  suggestions  for  the  non-surgical  care  of  these  cases  while  an 
almost  equal  amount  of  space  is  devoted  to  the  best  non-medical  technique 
to  follow.  The  treatment  of  gastro  duodenal  ulcers  is  in  other  words  not 
universally  satisfactory. 

When  a  multiplicity  of  suggestions  are  made  for  the  relief  of  any  disease, 
ordinarily  none  of  the  methods  are  actually  eflfective.  This  does  not  seem 
to  Be  true  of  ulcer  cures  for  the  relationship  of  cause  and  eflfect  is  usually 
in  this  connection  a  clear  cut  one.  Sometimes  uncertain  etiology  makes 
for  a  varied  therapeusis.  This  too  does  not  seem  to  be  the  case  here 
even  though  the  cause  of  ulcer  is  not  certainly  settled.  Obviously  many 
methods  of  handling  ulcers  medically  or  surgically  are  recommended  because 
of  the  many  changing  indications  to  be  met  with  in  these  cases.  For  example 
the  problem  of  the  chronic  cictatrized  ulcer  is  quite  apart  from  that  of  the 
earlier  gastric  lesions,  and  therefore,  must  needs  require  different  care. 

Lack  of  success  in  the  treatment  of  gastro  duodenal  ulcer  is  dependent 
for  the  mpst  part  upon  a  failure  to  appreciate  these  changing  therapeutic 
indications.  Variable  results  are  reported  when  the  same  method  of  treat- 
ment is  applied  in  all  cases ;  failures  would  of  necessity  follow  such  a  practice. 
Often,  of  course,  conditions  do  not  permit  thorough  application  of  the  indi- 
cated treatment  in  a  given  patient,  a  circumstance  which  does  not  allow  for 
a  uniformly  successful  outcome.  Sometimies  in  the  interests  of  time  economy, 
surgery  is  practiced,  when  a  right  sort  of  medical  regime  would  have 
done  better.  On  the  other  hand  quite  frequently  a  medical  cure  is  quite 
impossible  in  the  presence  of  very  advanced  pathology.  Surgery  promises 
quick  results,  but  a  careful  analysis  shows  that  this  speed  is  more  apparent 
than  real.    The  post  surgical  ulcer  case  requires  as  a  rule,  a  long  period  of 
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good  medical  care  if  lasting  effects  are  to  be  accomplished.  Here  as 
elsewhere,  a  big  opportunity  for  practice,  with  attention  to  early  diagnostic 
and  therapeutic  detail  makes  for  successful  results,  while  inexperience  and 
short  cuts  often  spell  failure.  Almost  every  one  has  some  particular  treat- 
ment with  which  he  is  especially  familiar.  Every  method  of  handling  ulcers 
therefore  has  its  champions  and  critics. 

AH  suggested  medical  treatments  require  time,  and  are  usually  compli- 
cated, necessitating  much  thought  and  detailed  attention.  Casual  practice  of 
this  method  is  therefore  doomed  to  meet  with  many  ulcer  failures.  Rest  of 
the  mind  and  body,  but  more  particularly  of  the  stomach,  is  a  part  of  medical 
treatments  in  general.  Bed  rests  and  preliminary  degrees  of  starvation  are 
usually  suggested  with  provisions  made  for  enematization  or  the  introduc- 
tion of  fluids  into  the  body  by  hypodermioclysis.  The  suggested  diets  gen- 
erally provide  for  small  fractional  feedings  of  bland  non-irritating  food  at 
frequent  intervals.  Medical  men  are  more  or  less  divided  as  to  whether 
or  not  the  diet  should  be  purely  carbohydrate  or  proteid.  Some  few  combine 
lx)th  types  of  foods.  The  list  includes  milk,  eggs,  broths,  gruels,  starch 
solutions  and  other  articles  too  numlerous  to  mention.  The  carbohydrate 
enthusiasts  feels  that  proteids  instead  of  diminishing,  stimulate  an  over- 
production of  gastric  juice,  while  the  proponents  of  the  latter  diet  contend 
that  it  serves  to  combine  with  the  free  acid  and  thereby  minimizes  its  digestive 
action  upon  the  ulcer.  The  fact  of  the  matter  is  that  the  use  of  both  diets 
is  followed  by  successes  and  failures.  At  times  this,  and  at  times  another, 
diet  or  scheme  succeeds.  Sometimes  a  medical  treatment  should  not  even  be 
attempted.  Feedings  by  transduodenal  intubation  often  yield  gratifying  re- 
sults. It  is  part  of  all  treatments  to  first  of  all  seek  out  infective  foci  in  the 
body  and  then  attempt  to  erase  them.  The  relationship  of  ulcer  to  focal  infec- 
tion is  now  upon  quite  certain  ground.  Medicines  used  in  conjunction  with 
diets  usually  aim  to  influence  hyperfunctionation  of  the  stomach  whether  this 
be  of  motility,  secretion,  or  sensation.  They  are  chiefly  concerned  in  the  neu- 
tralization of  the  free  acid.  Other  medication  is  often  employed  to  reduce 
gastric  irritability.  In  this  way  nerve  sedatives  and  antispasmodics  play  an 
important  role  in  many  medical  treatments.  Drugs  must  also  be  employed 
quite  frequently  to  hurry  the  intestinal  transportation  of  the  unusually  non- 
stimulating  and  scanty  food  residue.  Hydro-mechano-electro  therapeutic 
procedures  occupy  a  large  place  in  most  of  the  ulcer  regimes. 

Granting  that  the  case  is  not  accompanied  by  high  grade  cicatrided  pyloric 
obstruction,  that  there  is  no  perforation  or  that  carcinomatus  implantation  is 
not  a  reasonable  possibility,  that  there  is  no  perigastric  abscess  or  hour  glass 
contraction,  and  that  there  are  no  unusual  perigastric  adhesions,  then  vari- 
ously suggested  medical  treatments  can  be  tried.  All  of  them,  however, 
usually  emphasize  hospitalization  or  at  least  bed  treatment.  Most  text 
books  and  literature  in  general  devote  much  space  to  a  strict  rest  treatment 
of  ulcer  with  an  occasional  reference  to  the  possibilities  of  ambulatory  treat- 
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ment.  Sometimes  the  patient's  social  or  financial  status  will  not  permit  bed 
treatment,  to  say  nothing  of  hospital  care.  Sometimes  the  patient's  mental 
attitude  is  contradicatory  to  this  mode  of  treatment.  At  times  surgical 
treatment  is  not  acceptable  to  the  ulcer  victim,  and  at  other  times  the  surgeon 
may  suggest  a  preliminary  trial  of  medical  measures.  What  can  be  tried 
in  these  events?  What  are  the  therapeutic  possibilities  in  the  patient  coming 
to  the  Outpatient  Department  ?    Surely  these  cannot  be  thrust  aside  untreated. 

All  of  the  well  known  treatments  can  be  applied  with  certain  modifications 
to  the  average  ambulatory  case.  Hourfy  feedings  can  be  arranged  for  with 
little  difficulty.  Usually  thirteen  a  day  are  suggested  but  sometimes  two 
hour  intervals  serve  equally  well.  Women  working  at  home  can  of  course 
easily  provide  themselves  with  the  necessary  diet,  while  the  working  man 
or  working  woman  can  carry  enough  food  in  thermos  bottles  or  the  ordinary 
magnesium  citrate  bottles.  Many  cases  can  be  started  on  a  milk  and  cream 
combination  after  the  Sippy  method,  using  adequate  amounts  of  calcium 
carbonate,  bicarbonate  of  soda  and  magnesium  oxide  between  feedings.  If 
the  patient  tends  toward  constipation  the  amount  of  magnesium  oxide  taken 
is  increased,  while  the  looseness  of  the  bowels  is  a  signal  for  an  increased 
intake  of  calcium  carbonate  or  even  the  addition  of  bismuth  subcarbonate. 
Lime  water  or  sodium  citrate  .6  gm.  may  be  added  to  each  one  of  these  niilk 
and  cream  feedings.  Sodium  citrate  seems  to  lessen  the  irritability  of  the 
milk  curd.  At  night  or  at  sometime  out  of  working  hours,  hot  water  bags, 
ice  bags,  poultices,  tincture  of  iodine,  etc.,  may  be  applied  to  the  epigastrium 
for  varying  periods  of  time.  The  gastric  retention  cases  can  be  trained  to 
empty  their  stomachs  at  night  with  the  stomiach  or  better  still  the  duodenal 
tube. 

There  are  always  a  number  of  cases  in  w*hom  the  milk  and  cream 
regime  does  not  promptly  arrest  pain  or  other  symptoms.  In  these  cases  we 
have  found  a  Rice  Water  Mixture  used  by  Dr.  Joseph  Sailer  of  Phila- 
delphia to  be  of  very  great  value.  In  our  ^Outpatient  Department  a  patient 
is  given  a  printed  slip  of  paper  containing  the  following  information  and 
suggestions  with  supplementary  explanations  by  the  dietitian. 

RICE    WATER    FORMULA 

Boil  one-half  cup  of  rice  in  five  cups  of  slightly  salted  water  until 
soft.  Strain  off  and  cool  one  quart  of  the  water.  When  cool  add  to  it 
four  tablespoons  of  lactose,  whites  of  four  eggs,  slightly  beaten,  and 
one-half  cup  of  cream.     Keep  the  mixture  in  a  cool  place. 

Take of  the  mixture  every  hour  throughout  the  day 

until  thirteen  feedings  have  been  taken. 

Secure  a  bowel  movement  each  day.  If  necessary  use  milk  of  mag- 
nesia for  this  purpose. 


*  Outpatient  Department  University  of  Pennsylvania  Hospital, 
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Take  note  of  weight  and  report  back  after days.    Lactose 

is  milk-sugar  and  may  be  purchased  at  any  drug  store. 

The  palatability  of  the  Rice  Water  Mixture  may  be  influenced  by  the 
addition  of  peppermint,  chocolate,  nutmeg,  cofifee,  etc.  It  is  a  difficult  matter 
to  accurately  determine  the  caloric  value  of  this  mixture,  but  it  is  quite 
likely  that  a  quart  will  yield  at  least  750  calories.  Two  to  six  ounce 
portions  of  this  preparation  are  usually  taken  at  hourly  intervals  for  thirteen 
feedings  per  day.  There  are,  of  course,  cases  who  are  advised  to  take  the 
mixture  at  two  hour  or  even  longer  intervals.  After  the  symptoms  are 
allayed  for  twenty-four  hours  at  least,  the  caloric  value  of  the  Rice  Water 
Mixture  is  increased  by  adding  more  cream,  sugar  or  whites  of  eggs.  Very 
quickly  after  this,  the  patient  goes  on  to  either  a  partial  or  entire  milk  and 
cream  mixture,  and,  if  well  tolerated,  passes  on  to  a  soft  or  light  diet,  usually 
preponderant  carbohydrate. 

In  addition  to  the  mixture  we  frequently  employ  some  one  of  the  antacid 
preparations.     Another   favorite  procedure   is  to  prescribe  after  the   first, 
seventh  and  thirteenth  feedings  and  at  bed-time  a  teaspoonful  of  the  popular 
Nux  Soda  and  Gentian  Mixture  of  our  hospitals. 
Tincture  of  Nux  Vomica  .6  c.  c. 
.Sodium  bicarbonate  .3  gm. 
Infusion  of  Gentian  Comp.  q.  s.  a.  d.  4  c.  c. 
To  this  prescription  we  may  add  Sodium  Bromjide  .3  to  .6  gms.  and  some- 
times, if   required,  a  variable  amount  of  the  Fluid   Extract  of   Rhamnus 
Purshiana. 

It  is  most  gratifying  to  note  the  rapidity  with  which  symptoms  disappear 
when  this  mixture  is  prescribed.  Many  patients  are  given  this  diet  in  a 
tentative  way  while  in  the  course  of  study.  Frequently  nothing  else  is 
required.  The  neuroses  cases,  with  the  exception  of  the  aerophagics,  do 
especially  well  under  this  regime,  when  quite  frequently  they  object  to  other 
milk  mixtures.  In  the  functional  cases  we  sometimes  use  a  powder  con- 
taining .3  gm.  each  of  Sodium  Bromide,  Carbo  Lignum,  Calcium  Carbonate 
and  Magnesium  Oxide.  All  patients  are  impressed  with  the  fact  that 
strict  adherence  to  instructions  is  required  for  success.  They  are  reminded 
that  successful  gastric  therapeusis  n'seans  months  and  sometimes  years  of 
attention  to  self-care  and  self-control  in  matters  of  diet.  They  are  also 
impressed  with  the  necessity  of  securing  a  bowel  movement  each  day.  They 
are  advised  to  observe  their  weight  and  report  back  if  there  is  much  loss  in 
this  direction.  Of  course,  every  eflfort  is  made  to  maintain  the  patient's 
weight,  usually  by  increasing  the  caloric  value  of  the  mixture. 

If  the  history,  physical  examination,  test  meal  and  X-ray  studies  point 
to  an  ulcer  diagnosis,  this  Rice  Water  treatment  seldom  fails  to  relieve 
symptomatically,  and  in  time  we  believe  pathologically.  The  use  of  this 
mixture  has  now  been  observed  over  a  period  of  time  and  in  a  sufficient  num- 
ber of  cases  of  varying  types  to  enable  one  to  say  that  it  meets  most  satis- 
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factorily  the  problem  of  the  gastric  irritabihty  syndrome  both  without,  and 
more  especially  with,  ulcer.  If  it  fails  to  relieve  we  have  usually  found  our 
diagnosis  to  be  incorrect  or  that  we  are  dealing  with  a  case  indicating  surgery. 
We  have  even  observed  24-hour  pyloric  obstruction  cases  return  to  almost 
normal  gastric  motility  in  several  weeks  on  this  Rice  Water  ambulatory 
regime ; — of  course,  this,  too,  has  been  our  experience  with  the  Sippy  method 
as  well.  The  sub-perforation  or  adhesive  cases  do  not  yield  very  readily  to 
any  medical  treatment.  The  type  adherent  to  the  pancreas  have  been  espe- 
cially difficult  to  deal  with.  Even  the  surgeon  is  content  with  only  a  gastro- 
jejunostomy in  these  patients.  In  un-X-rayed  or  untest  mealed  cases  failure 
of  the  Rice  Water  Mixture  strongly  indicates  the  use  of  these  diagnostic 
measures.  Very  occasionally  the  Rice  Water  Mixture  succeds  in  a  bed 
treatment  when  it  has  failed  a  foot.  Its  best  results  are  obtained  in  the  cases 
accurately  diagnosed  in  early  stages.  Early  diagnosis  is  just  as  desirable 
here  as  in  other  fields  of  medical  endeavor.  The  Rice  Water  Mixture  is 
easily  prepared  and  kept.  Many  patients  obtain  such  great  relief  that  it  is 
difficult  to  persuade  them  to  go  on  to  more  complex  food. 

SUMMARY. 

1.  Attention  is  called  to  some  reasons  why  variable  results  are  reported 
in  gastro  duodenal  ulcer  treatment. 

2.  Reasons  for  therapeutic  failures  are  noted. 

3.  The  general  plan  of  medical  treatments  is  reviewed. 

4.  The  possibility  of  ambulatory  treatment  in  peptic  ulcer  is  re-emphasized 
with  some  directions  for  cases  in  whom  it  is  the  only  alternative. 

5.  The  satisfactory  use  of  a  Rice  Water  Mixture  in  the  gastric  hypersyn- 
drome,  more  especially  with  ulcer  is  suggested. 

6.  Claim  is  made  for  this  mixture  that  although  it  adds,  another  diet  to  the 
already  crowded  field  of  ulcer  therapeusis,  in  our  experience  it  has  rather 
tended  to  simplify  than  complicate  the  problem  of  treating  gastric  iritability. 

DISCUSSION. 

Dr.  J.  L.  Johnston,  of  Pittsburgh,  said  that  a  great  many  of  the  cases  discussed  by 
Dr.  Schnabel  could  have  been  treated  in  an  ambulatory  way.  It  was  quite  easy  to  get 
these  patients  to  cooperate  with  the  physician.  He  had  six  patients  being  treated  in  an 
ambulatory  way  and  all  were  at  work. 


EFFECT  OF  MAGNESIUM  SULPHATE  ON  THE  LIVER  AND 
BILIARY  APPARATUS. 

BY  JOHN  C.  HEMMETER,  .M.D., 

BALTIMORE. 

The  object  of  this  experimental  investigation  was  to  ascertain  the 
pharmacological  effect  of  magnesium  sulphate  on  the  biliary  secretion  of  the 
liver.  The  effect  of  natural  mineral  waters  that  contain  this  salt  on  the  bile 
formation  and  the  bile  secretion  has  been  studied  and  known  for  a  long  time 
in  those  resorts  that  are  a  refuge  to  the  liver  sufferers;  in  this  country, 
Bedford,  Pa.,  and  in  Europe,  Carlsbad.  In  fact,  it  can  be  said  that  Carlsbad 
water  is  known  for  its  hepatotropic  effect  since  1347,  and  to  anyone  who 
has  observed  cases  of  pre  or  postoperative  cholelithiasis  there,  or  at  Bedford, 
Pa.,  must  be  impressed  that  something  in  these  waters  increases  the  secretion 
or  expulsion  of  bile  or  both. 

My  thoughts  reverted  to  these  experiences,  gained  at  these  two  resorts, 
when  I  witnessed  the  gradual  evolution  of  the  method  of  duodenal  intubation, 
which  was  first  proposed  by  me^  in  1895. 

It  has  become  a  matter  of  great  clinical  importance  to  know  the  modus 
operandi  of  magnesium  sulphate,  and  there  are  so  many  questions  of  pharma- 
cological interest  in  this  connection  that  we  have  to  circumscribe  the  entire 
problem  by  precisely  defining  the  experimental  inquiry.  Does  magnesiimi 
sulphate  act  primarily  upon  the  excretory  biliary  apparatus,  i.  e.,  the  muscles 
and  nerves  of  the  gallbladder  and  the  sphincter  muscles,  ganglion  cells  and 
nerve  endings  in  the  sphincter  of  Oddi  which  encircle  the  outlet  of  the  common 
gallduct  in  the  duodenum ;  or,  does  the  magnesium  sulphate  act  upon  the  liver 
cells  themselves,  stimulating  them  to  an  increased  formation  of  bile  ?  A  sharp 
distinction  between  these  two  inquiries  is,  strictly  speaking,  not  possible, 
because  in  the  ordinary  method  of  taking  magnesium  sulphate  in  solutions,  it 
is  possible  that  both  these  pharmacological  effects  can  take  place;  that  is, 
there  may  be  a  local  primary  effect  upon  the  biliary  expulsion  apparatus,  and 
also  a  diffuse,  more  general  cholegogue  effect  upon  the  liver  cells.  The  ques- 
tion, then,  is  magnesium  sulphate  mainly  a  stimulant  to  the  excretion  of  bile 
that  is  already  formed,  or  is  it  mainly  a  true  cholagogue  ?  This  question  has 
assumed  importance  because  a  number  of  American  clinicians,  especially  B.  B. 
Vincent  Lyon,^  have  separated  the  bile  which  is  obtained  after  injecting  a 
thirty  per  cent,  solution  of  magnesium  sulphate  into  the  duodenum  into  three 
portions;  first,  that  which  comes  from  the  common  duct;  second,  that  which 
comes  from  the  gallbladder ;  and  third,  that  which  is  freshly  secreted  by  the 
liver.     These  three  different  secretions  of  bile  Dr.  Lyon  designates  as  the 
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A.  B  and  C  bile,  and  on  the  chemical,  physical,  cytological  and  bacteriological 
investigations  of  these  three  different  bile  segregates  he  has  developed  a  method 
of  clinical  diagnosis  which  is  as  admirable  as  it  is  full  of  promise. 

I  have  become  convinced,  after  many  demonstrations,  which  Dr.  Lyon 
made  in  my  presence,  and  which  I  personally  have  executed  on  my  own 
patients,  that  in  a  normal  biliary  apparatus,  or  one  that  is  not  so  abnormal  as 
to  prevent  the  expulsion  of  bile  entirely,  the  three  types  of  bile  can  be  with- 
drawn through  the  duodenal  tube  in  the  manner  he  describes.  The  question 
is,  "cannot  the  same  three  segregations  be  ascertained  after  duodenal  injec- 
tion of  magnesium  sulphate,  when  there  is  no  gallbladder  present?"  This 
question  is  answered  in  the  affirmative  by  Einhorn,^  and  in  a  very  illuminating 
article  by  Arthur  D.  Dunr^  and  Carl  Connell.^  The  case  which  these  two 
clinicians  studied  is  of  extraordinary  interest,  both  from  the  viewpoint  of 
surgical  technic  (the  patient  was  operated  on  fourteen  times),  as  well  as 
from  the  viewpoint  of  clinical  diagnosis.  Experiments  carried  out  on  this 
patient  without  a  gallbladder  or  common  duct  resulted  in  the  withdrawal  of 
typical  A,  B  and  C  segregations  of  bile  after  introducing  a  thirty  per  cent, 
magnesium  sulphate  solution  into  the  duodenum.  Three  hundred  c.  c.  of  a 
thirty  per  cent,  solution  were  introduced  into  the  colon  by  the  rectum  and  the 
bile  collected  through  the  duodenal  tube.  All  fractions  of  this  bile  were  alike, 
except  that  some  were  acid  and  turbid  from  admixture  of  stomach  secretion ; 
this  same  form  of  homogeneous  A,  B  and  C  bile  was  obtained  when  the 
duodenal  tube  was  introduced  in  the  morning  on  a  fasting  stomach,  without 
the  magnesium  sulphate  injection;  all  three  biles — A,  B  and  C — were  then 
alike.  This,  and  other  experiments,  were  repeated  in  such  a  manner  that  the 
intestinal  tube  was  passed  thirty-two  cm.  through  a  duodenal  fistula  into  the 
jejunum  and  its  position  verified  by  the  fluroscope  and  by  plates;  lOO  c.  c. 
of  a  thirty  per  cent,  magnesium  sulphate  solution  was  injected  into  the 
jejunum  and  the  catheter  was  washed  with  physiological  saline  solution;  it 
was  then  withdrawn,  cleansed  and  reinserted  into  the  duodenum.  This  technic 
showed  that  in  a  case  without  gallbladder  or  common  duct,  typical  A,  B  and 
C  bile  could  be  obtained  by  injecting  thirty  per  cent,  magnesium  sulphate  solu- 
tion into  the  jejunum,  thirty-two  cm.  distant  from  the  second  portion  of  the 
duodenum. 

I  have  repeated  this  experiment  on  a  normal  person  with  the  intestinal 
tube,  the  instrument  being  introduced  through  the  mouth  and  the  esophagus, 
cleansed  with  distilled  water  after  it  had  been  inserted,  or  rather,  reached  a 
distance  of  forty  cm.  below  the  duodenum.  The  results  in  this  individual 
were  exactly  those  described  by  Dunn  and  Connell.  I  have  also  repeated  their 
experiment  No.  3,®  where  magnesium  sulphate  was  introduced  into  the  colon, 
but  here  my  results  are  different  from  those  of  Dunn  and  Connell.  While  all 
of  their  types  of  bile  were  alike,  except  for  the  admixture  of  stomach  content, 
I  found  that  after  a  withdrawal  of  about  eighty-two  c.  c.  of  thick  viscid  bile, 
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I  gained  320  c.  c.  of  clear  yellow  bile  of  a  much  lower  specific  gravity  and 
viscosity  during  the  following  three  hours. 

I  presume  that  for  some  unknown  reason  the  magnesium  sulphate  in  the 
case  of  Dunn  and  Connell  was  not  absorbed  from  the  colon,  or  that  they 
did  not  give  time  for  absorption.  The  rate  of  absorption  from  the  colon,  like 
that  from  the  rest  of  the  digestive  tract,  varies  in  different  persons,  both  in 
health  and  disease,  but  if  time  enough  is  given  and  the  magnesium  sulphate  is 
not  expelled  from  the  colon,  it  will  be  found  that  it  can  be  detected  in  the  bile 
drawn  through  the  duodenal  tube  in  from  forty  to  sixty  minutes. 

THE  PHARMACOLOGICAL  EFFECT  OF  MAGNESIUM  SULPHATE  ON  THE  LIVER  CELL. 

Part  of  these  experiments  were  executed  in  the  Laboratory  of  United 
States  Bureau  of  Fisheries,  Wood's  Hole,  Mass.,  on  the  livers  and  gall- 
bladders of  a  dog  fish  which  will  be  published  iMer.  The  mammalia  used 
were  four  cats  and  four  dogs.  The  experiments  on  human  beings  were  con- 
ducted on  persons  in  my  practice. 

In  all  experiments  on  human  beings,  to  ascertain  the  direct  effect  of 
magnesium  sulphate  on  the  liver,  two  conditions  must  be  observed :  first,  the 
diet  of  the  person  experimented  on  for  forty-eight  hours  previous  to  the 
experiment  must  be  exactly  known ;  secondly,  the  amount  of  bile  pigments 
excreted  in  feces  and  in  urine  must  be  known  under  normal  conditions.  These 
two  points  being  ascertained,  the  quantitative  determination  must  be  made  for 
bile  pigment,  hydrobilinogen  and  hydrobilirubin  both  on  the  feces  and  on 
the  urine. 

Under  normal  conditions,  the  feces  of  adults  contain  only  hydrobilinogen 
and  hydrobilirubin.  In  a  great  many  hundred  analyses  executed  during  the 
last  twenty  years,  I  found  that  the  fresh,  or  recently  evacuated  feces,  if  they 
are  protected  from  light,  contain  only  hydrobilinogen  and  either  no  hydrobili- 
rubin whatever  or  only  traces  of  it.  With  the  stools  of  newly  born  children, 
the  condition  is  different.  Here  the  evacuation  contains  only  bilirubin,  or 
bilirubin  mixed  with  biliverdin,  which  is  explained  by  the  absence  of  putre- 
factive processes  in  meconium  of  nursing  children. 

The  first  appearance  of  hydrobilirubin  has  been  found  to  occur  on  the 
third  day  after  birth  by  Muller.^  This  author  also  found  hydrobilirubin  in 
the  feces  of  starving  human  beings.  It  is  very  probable  that  from  time  to 
time  bile  is  secreted  and  expelled  into  the  intestine  even  when  the  subject 
takes  no  food  whatever  for  several  days.  Such  phenomena  have  been  de- 
scribed from  experiments  in  Pawlow's  laboratory. 

Concerning  the  quantitative  relation  of  hydrobilinogen  to  hydrobilirubin, 
it  can  be  stated  that  the  longer  the  stool  is  allowed  to  remain  undergoing 
spontaneous  putrefaction  and  fermentation  before  it  is  analyzed  for  these 
substances,  the  more  hydrobilirubin  will  be  formed.  For  practical  purposes,  it 
is  best  to  examine  the  stool  after  a  diet  which  yields  only  hydrobilinogen.  I 
have  found  human  subjects  who. will  yield  such  stools  after  a  diet  consisting 
exclusively  of  beef  tea  and  dry  bread.     Such  a  find  will  greatly  simplify  the 
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analyses  and  the  deductions  to  be  made  from  the  effect  that  magnesium  sul- 
phate will  have  upon  the  amount  of  bile  pigments  in  the  stool. 

In  certain  pathological  stools,  a  rare  pigment  is  formed  which  is  called 
cholecyanin.  The  process  of  reduction  of  bilirubin  may  go  beyond  the  forma- 
tion of  hydrobilirubin  to  the  development  of  hydrobilinogen,  but  this  again, 
after  evacuation,  may  be  transformed  back  into  hydrobilirubin  again.  The 
aftercoloration  of  freshly  passed  feces  is  due  to  this  return  of  hydrobilinogen 
into  hydrobilirubin  when  it  comes  in  contact  with  the  air.  It  is  therefore  of 
great  importance  to  execute  all  analyses  immediately  after  the  feces  are 
passed. 

In  a  most  scientific  analytical  work  on  the  feces  by  Adolph  Schmidt  and  J. 
Strasburger,^  the  amount  and  the  character  of  the  diet  is  not  stated  and  this 
deducts  very  considerably  from  the  value  of  the  analyses,  and  also  explains 
the  great  variation  which  the  various  clinicians  and  chemists  claim  to  have 
found  in  the  percentage  of  bile  pigments  of  the  human  feces.  Miiller"  during 
a  mild  diet  and  pure  protein  diet  found  eighty-three  to  eighty-nine  mili- 
grams  of  hydrobilirubin  in  the  feces  in  twenty-four  hours. 

Ladage**  calculates  the  amount  of  hydrobilirubin  in  the  feces  plus,  that  in 
the  urine  as  equal  to  200  milligrams  a  day,  Eppinger  and  Charnas  state  the 
average  amount  of  hydrobilinogen  at  .123  in  twenty-four  hours  under  normal 
conditions. 

The  quantitative  methods  for  determining  hydrobilinogen  and  hydrobili- 
rubin are  given  in  the  exhaustive  work  on  the  clinical  investigations  of  human 
feces  by  Adolph  Schmidt  and  J.  Strasburger,  and  the  method  most  familiar 
to  me  is  the  one  by  Friedrich  Muller."  The  whole  subject  of  fecal  examina- 
tion is  very  exhaustively  treated  by  Hans  Lohrisch.^^ 

All  methods  of  quantitative  determination  of  hydrobilirubin  are  difficult 
of  execution  and  cannot  be  considered  exact  because  hydrobilirubin  is  a 
readily  decomposable  and  changeable  compound.  All  methods  do  not  yield 
pigments  of  uniform  composition.  Even  though  the  optical  qualities  of  these 
pigments  may  agree,  yet  they  may  differ  in  composition.  Friedrich  Miiller's 
original  method  aimed  at  the  isolation  of  urobilin  from  the  urine.  Formerly 
it  was  assumed  that  the  hydrobilirubin  of  the  feces  and  the  urobilin  of  the 
urine  were  identical.  Now  we  know  that  that  is  not  the  case,  for  according 
to  Maly,  hydrobilirubin  contains  9.45  per  cent,  of  nitrogen;  urobilin,  how- 
ever, according  to  Garrod  and  Hopkins,  contains  4. 11  per  cent,  of  nitrogen. 
Such  chemical  compounds  may  be  alike  in  their  spectral  properties  but  dif- 
ferent in  their  percentage  content  of  nitrogen. 

The  diet  which  was  used  in  my  observations  was  the  so-called  Schmidt 
intestinal  test  diet,  which  totals  2,234  calories.  It  consists  of  1.5  litres  of 
milk,  one  hundred  gr.  of  zwieback,  two  eggs,  fifty  grams  of  butter,  125  grams 
of  tender  beef,  190  grams  of  potatoes  (puree),  eighty  grams  of  oatmeal  gruel 
with  about  three  grams  sodium  chloride.    The  potato  puree  is  made  of  ground 
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boiled  potatoes,  190  grams,  one  hundred  grams  of  milk,  ten  grams  butter  and 
a  little  salt.    The  diet  is  described  on  page  five  of  his  work  on  the  feces  of  man. 

A  normal  human  subject,  weighing  170  pounds,  aged  fifty,  on  this  diet 
formed  140  milligrams  of  hydrobilirubin,  having  one  evacuation  in  twenty- 
four  hours;  in  the  urine  of  twenty-four  hours  a  further  thirty-six  mg.,  a 
total  of  176  mg. 

When  100  c.  c.  of  a  30  per  cent,  solution  of  magnesium  sulphate  was 
given  by  the  mouth,  there  were  three  evacuations  in  twenty- four  hours, 
totaling  210  mg.  of  hydrobilirubin  in  the  feces  and  74.5  mg.  of  hydrobilirubin 
in  the  urine.  Unchanged  bilirubin  may  occur  in  the  stool  when  magnesium 
sulphate  is  given.  When  the  magnesium  sulphate  is  injected  into  the  colon 
through  a  high  colon  tube  it  must  be  diluted  until  it  is  almost  isotonic  with  the 
blood ;  it  is  then  retained  more  easily.  A  concentrated  solution  of  mag- 
nesium sulphate  may  also  be  retained  by  the  colon,  but  this  is  rather  excep- 
tional. If  it  is  desired  that  the  magnesium  sulphate  should  be  obsorbed  and 
reach  the  liver,  it  is  advisable  to  dilute  it  in  successive  experiments  until  that 
degree  of  dilution  is  obtained  which  is  best  tolerated  by  the  colon. 

Magnesium  sulphate  if  thus  absorbed  by  the  colon  can  be  detected  in  the 
duodenal  bile  obtained  through  the  duodenal  tube  in  between  fifteen  and 
twenty  minutes.  The  hydrobilirubin  and  also  the  hydrobilinogen  in  the  stool 
are  increased  in  a  similar  manner,  though  not  in  the  same  degree,  in  the 
feces  as  when  the  magnesium  sulphate  is  taken  by  the  mouth. 

In  giving  salts  into  the  lower  bowel,  it  must  be  borne  in  mind  that  the 
rectum  and  lower  sigmoid  are  supplied  with  veins  that  form  the  plexus 
hemorrhoidalis  and  from  this  the  circulation  leads  into  the  hypogastric  vein 
into  the  internal  iliac  directly  into  the  greater  circulation ;  but  if  it  is  intended 
that  the  salt  shall  reach  the  liver,  it  must  be  introduced  up  high  into  the  colon ; 
only  from  here  can  it  reach  the  portal  circulation. 

The  difference  in  the  effect  of  concentration  of  this  salt  and  the  water 
binding  power  of  different  concentration  has  an  influence  on  the  rate  of  the 
intestinal  peristalsis,  so  that  for  example,  a  concentrated  solution  of  mag- 
nesium sulphate,  say  twenty  per  cent,  does  not  produce  diarrhea  until  twelve 
to  twenty  hours  have  passed,  because  it  attracts  water  from  the  body;  but  a 
diluted  solution,  for  instance,  a  five  per  cent,  solution,  may  cause  diarrhea  in 
two  hours.  If  the  experiments  are  to  be  conducted  under  the  observation  of 
all  pharmacological  particulars,  it  is  best  to  study  the  reaction  on  the  same 
individual  repeatedly  with  different  concentrations,  and  note  the  time  of  the 
first  evacuation. 

MAGNESIUM    SULPHATE    INTRODUCED   THROUGH    THE   DUODENAL   TUBE. 

When  magnesium  sulphate  is  introduced  through  the  duodenal  tube,  two 
effects  have  to  be  borne  in  mind :  first,  the  immediate  effect  that  produces  a 
relaxation  of  the  sphincter  of  the  papilla  of  Vater,  the  socalled  sphincter  of 
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Oddi.  The  neuromuscular  arrangement  between  this  sphincter  and  the  gall- 
bladder is  such  that  when  the  sphincter  at  the  outlet  of  the  gallduct  opens, 
the  musculature  of  the  gallbladder  contracts  and  vice  versa,  when  the  sphincter 
of  Oddi  contracts,  the  gallbladder  relaxes  (Doyon).  The  first  effect  of  mag- 
nesium sulphate  injected  into  the  duodenum  is  to  produce  an  evacuation  of 
the  bile  already  collected  in  the  common  gallduct  and  in  the  gallbladder.  The 
gallbladder  once  emptied,  immediately  a  refilling  of  this  receptacle  begins 
from  the  intrahepatic  larger  bileducts. 

The  liver  is  a  contractile  organ  and  it  is  not  necessary  that  bile  should 
be  formed  anew  at  the  beginning  in  order  to  fill  an  emptied  gallbladder.  There 
is  enough  ready  formed  bile  in  the  larger  intrahepatic  bile  vessels  to  fill  the 
gallbladder  completely  a  second  time  without  assuming  that  the  second  filling 
is  due  to  newly  formed  bile. 

Now  when  the  gallbladder  is  emptied  a  second  time,  and  the  liver  having 
now  emptied  its  larger  biliary  vessels,  a  new  formation  of  bile  takes  place 
and  this  can  occur  when  the  magnesium  sulphate  is  injected  directly  into  the 
circulation. 

EXPERIMENTS   WITH   ANIMALS. 

This  series  of  experiments  was  carried  out  on  the  sand  shark  carcarias 
littoralis  and  the  dog  fish  (Mustelus).    They  will  be  reported  in  detail  later. 

The  effect  of  injections  of  magnesium  sulphate  was  compared  with  injec- 
tions of  sodium  chloride,  calcium  chloride,  potassium  bicarbonate  and  Ringer's 
solution.  It  was  found  that  magnesium  sulphate  causes  an  increase  in  the 
flow  of  bile,  closely  analogous  to  that  observed  in  the  human  being  or  the  dog 
fish.  It  was  found  that  Ringer's  solution  has  no  appreciable  eff^ect  on  the  flow 
of  bile,  but  that  calcium  chloride  and  calcium  carbonate  diminish  the  flow  of 
bile.  The  bile  was  collected  by  tying  a  short  glass  cannula  into  the  common 
gallduct,  the  end  of  the  cannula  being  inserted  into  a  small  rubber  balloon. 
This  was  tied  water  and  air  tight,  the  abdominal  incision  of  the  animal  closed 
air  and  water  tight  also  and  the  fish  then  replaced  in  the  aquarium. 

These  experiments  demonstrated  that  on  the  selachian  liver  magnesium 
sulphate  exerts  a  similar  pharmacological  influence  as  it  does  on  mammal. 

The  examinations  for  hydrobilinogen  are  best  done  according  to  the 
methods  of  Charnas.^" 

Some  of  the  hydrobilinogen  passes  over  into  hydrobilirubin  in  using  this 
method ;  about  ten  per  cent,  has  to  be  thus  accounted  for  in  making  the  final 
calculations.  These  determinations,  which  eventuate  into  a  spectroscopic 
examination,  require  experience,  and  if  one  has  not  had  this  personal  experi- 
ence, it  is  best  to  have  them  carried  out  by  a  professional  chemist.  Some  of 
these  determinations  were  made  with  a  test  meal  consisting  simply  of  beef 
bouillon  which  is  a  satisfactory  meal  in  case  no  obstruction  in  the  tube  during 
the  drawing  of  the  duodenal  contents  is  desired,  because  the  duodenal  tube  is 
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of  such  small  calibre  that  it  is  readily  obstructed.  It  is,  however,  not  a  physio- 
logical teat  meal  to  give  simply  the  soluble  salts  of  beef,  because  these  bouillons 
contain  only  traces  of  protein,  and  no  fats  whatever.  This  may  explain  some 
of  the  great  variations  in  the  alkalinity  of  the  duodenal  contents,  which  was 
also  evidenced  in  the  degree  of  proteolysis,  amylolysis  and  lipolysis  reported 
by  various  investigators. 

I  found  when  a  test  meal  was  given  consisting  of  the  Schmidt  test  diet, 
consisting  of  bread  and  oatmeal  gruel,  that  much  more  constant  and  homo- 
geneous figures  are  arrived  at  for  both  the  alcalinity  and  the  three  enzymes, 
than  those  reported  by  Max  Einhorn."  It  is  true  the  difificulties  of  drawing 
a  duodenal  test  meal  after  solid  food  has  been  eaten  are  very  great ;  at  times  it 
is  impossible  to  draw  any  of  the  duodenal  contents.  Here  two  things  can 
help  the  clinical  experimenter.  In  the  first  place,  an  effort  must  be  made  to 
get  the  patient  to  pass  a  tube  as  large  as  the  rubber  catheter  numbered  16-F, 
9-E,  1 1 -A.  There  are  patients  who  can  pass  this  through  their  pylorus  with- 
out difficulty.  Then,  secondly,  the  patient  must  be  cautioned  to  chew  the 
bread  very  finely  or  otherwise  it  should  be  taken  in  the  form  of  a  bread  soup, 
meaning  dry  bread  rubbed  up  and  boiled  with  bouillon.  Soup  made  with 
noodles  or  rice  corresponds  very  closely  dietetically  to  the  bread  soup. 

When  these  precautions  are  taken  and  when  the  clinician  is  dealing  with 
an  experienced  patient,  the  results  become  more  and  more  constant,  at  least 
in  normal  cases. 

Amounts  of  hydrobilinogen  and  hydrobilirubin  in  feces  and  urine  after 
injection  of  magnesium  sulphate — human  gastric  filtrate  and  of  the  subject's 
own  duodenal  contents  after  bile  flow  has  been  started  by  magnesium  sulphate 
or  gastric  juice  injected  into  duodenum. 

Average  of  six  determinations : 

Feces  Urine 
Hydro-    Hydro-          Hydro-    Hydro- 
bili-         bilin-                bill-        bilin- 
rubin        ogen               rubin        ogen 
Injection  of  30  c.c.  of  30  per  cent,   mag- 
nesium   sulphate   solution 2.10  Mg.                      74.5     Mg. 

nesium  sulphate  solution  306       Mg.  78        Mg. 

Injection  of  duodenal  contents  gained  two 
hours  after  the  bile  drainage  was  started 
by  injecting  75  c.c.  of  a  30  per  cent, 
solution  of  magnesium  sulphate  into 
duodenum    112.56  Mg.  14.23  Mg. 
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DISCUSSION.       ' 

Dr.  Charles  D.  Aaron,  of  Detroit,  wanted  to  know  whether  Dr.  Hemmeter 
believed  from  his  work  on  the  action  of  the  magnesium  sulphate  on  the  liver  cells, 
whether  this  magnesium  sulphate  when  introduced  into  the  duodenum  acted  upon  the 
gallbladder  to  contract  it.  Did  this  absorption,  or  the  presence  of  the  magnesium  sul- 
phate in  the  duodenum  contract  the  liver  cell  by  the  law  of  contrary  innervation  and  the 
gallbladder  retain  and  give  bile,  or  would  the  injection  of  magnesium  sulphate  intra- 
vesically  act  as  a  stimulant  to  the  liver  cell,  the  law  of  counter  intravention  not 
applying 

Dr.  Truman  G.  Sohnabel,  of  Philadelphia,  said  that  he  had  been  much  interested 
in  the  question  of  flushing  the  duodenum  with  magnesium  sulphate.  Many  assertions 
were  being  made  as  to  the  value  of  the  duodenal  tube ;  some  quite  reasonable,  others 
extravagant.  The  examination  of  the  duodenal  contents  might  yield  valuable  informa- 
tion and  the  practice  of  duodenal  lavage  with  the  duodenal  tube  did  seem  on  some 
occasions  to  be  followed  by  benefit.  In  flushing  the  duodenum  with  magnesium  sulphate 
it  had  been  contended  that  it  was  necessary  to  deliver  the  solution  directly  upon  the 
papilla  of  Vater  in  order  to  bring  about  the  so-called  contrainnervation  existing  between 
the  muscle  of  Oddi  and  the  gallblader.  If,  with  the  perforated  tip  of  the  duodenal  tube 
properly  placed  in  the  duodenum,  the  patient  drank  a  magnesium  sulphate  solution 
alongside  of  the  tube,  in  a  normal  case,  after  five  minutes,  a  dark  colored  solution  of 
bile  began  to  flow  from  the  other  end  of  the  tube.  This  seemed  to  show  that  the  gastric 
secretion  did  not  render  the  magnesium  sulphate  solution  ineffectual  in  this  connection. 
Every  time  one  took  a  "dose  of  salts"  the  biliary  system  was  well  drained.  Many  other 
substances  did  as  well  as  magnesium  sulphate.  It  was  important  to  be  quite  certain  that 
the  end  of  the  tube  extended  well  down  into  the  duodenum.  Under  the  fluoroscope  it 
could  be  demonstrated  readily  that  a  bismuth  meal  introduced  by  way  of  the  duodenal 
tube  might  flow  back  into  the  stomach  unless  the  tip  was  in  the  third  or  fourth  portion 
of  the  duodenum.  In  many  cases  one  might  believe  that  he  was  feeding  transpylorically, 
when  as  a  matter  of  fact  the  meal  might  be  returned  into  the  stomach.  This  did  not 
give  the  stomach  the  rest  so  much  desired. 

Duodenal  lavage  had  been  practised  in  a  number  of  cases  during  the  course  of  a 
laparotomy,  and  in  no  instance  was  a  contraction  observed  on  the  part  of  the  gall- 
bladder, although  the  so-called  B  bile  had  been  obtained.  They  had  also  observed 
the  duodenal  tube  properly  placed  in  the  duodenum  and  no  bile  colored  fluid  returned 
after  lacage.  The  influence  of  anesthesia  and  the  conditions  surrounding  a  laparotomy 
must  be  taken  into  consideration.  Duodenal  intubation  at  the  present  time  seemed  to  be 
one  of  the  diagnostic  props  in  biliary  diagnosis. 

Dr.  Hemmeter  explained  by  chalk  sketches  on  a  blackboard  what  was  meant  by  con- 
trary  innervation. 
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Pneumonia  is  a  self-limited  disease,  that  is,  it  shows  a  tendency  to 
spontaneous  recovery;  Nature  can  elaborate  antigens  and  immune  bodies 
sufficient  to  insure  recovery  in  a  large  proportion  of  cases.  Its  intrinsic 
mortality,  however,  is  high,  and  that  fact,  taken  in  connection  with  its  fre- 
quent occurrence  and  wide  distribution,  has  made  it  a  focus  of  intense  thera- 
peutic activity. 

Direct  attempts  have  been  made  to  cure  pneumonia  by  using  symptomatic 
remedies  to  meet  theoretical  or  forced  indications.  As  examples  of  such 
direct  treatment  may  be  mentioned  bleeding,  purging,  the  "cold  air  treatment," 
digitalizing  the  heart  early  in  the  disease,  the  use  of  veratrum  viride  in  large 
doses,  and  the  regular  use  of  antipyretics.  The  justification  of  any  direct 
method  of  treatment  which  radically  interferes  with  natural  processes  must  lie 
in  its  success.    What  is  the  status  of  the  direct  methods  just  alluded  to? 

Bleeding  as  a  routine  procedure  was  employed  very  generally  for  centuries ; 
it  was  used  by  Hippocrates,  whose  treatment  of  pneumonia  was  otherwise 
conservative ;  now  it  is  very  little  used. 

Routine  purging  in  the  treatment  not  only  of  pneumonia  but  of  most 
diseases,  is  still  common  practice.  A  belief  in  the  essential  therapeutic  value 
of  forced  catharsis,  that  is,  in  the  use  of  artificial  evacuants  in  the  absence  of 
natural  indications  for  catharsis,  has  been  one  of  the  obsessions  of  medicine 
for  ages ;  but  it  was  not  shared  by  the  Father  of  Medicine,  who  says  in  his 
Second  Aphorism:  "Artificial  evacuations,  if  they  consist  of  such  materials 
as  should  be  evacuated,  do  good  and  are  well  borne ;  but  if  not,  the  contrary." 

Special  indications  for  forced  catharsis  may  appear  in  pneumonia  as  in 
other  diseases,  just  as  special  indications  may  appear  for  bleeding  and  for 
other  radical  interferences  with  natural  processes;  but  for  its  routine  use  in 
this  disease  justification  would  seem  to  be  lacking;  especially  in  view  of  the 
unfavorable  factors  whose  development  is  encouraged  by  artificially  induced 
catharsis,  viz.,  increased  fluidity  of  the  feces,  which  facilitates  the  multipli- 
cation of  intestinal  bacteria  and  the  absorption  of  toxins;  disturbances  of  the 
physiological  adjustments  of  the  alimentary  tract,  and  especially  of  its  lining 
mucosa,  which  is  the  first  line  of  defense  against  toxemic  absorption ;  and  dis- 
turbances of  the  heart,  which  may  be  caused  by  absorbed  toxins,  abdominal 
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reflexes,  and  mechanical  pressure  due  to  flatulence.  That  the  classical  purga- 
tion with  calomel  and  magnesium  sulphate  at  the  beginning  or  in  any  stage  of 
the  disease  can  predispose  to  tympanites  and  myocardial  depression,  is  an 
inference  from  clinical  observation. 

The  "cold  air  treatment"  is  an  exaggeration  of  good  ventilation,  and  is 
included  with  the  direct  methods.  The  possible  therapeutic  value  of  the 
excessive  coldness  of  the  air  does  not  seem  great  enough  to  counterbalance  the 
fact  that  the  exposure  recommended  threatens  the  patient  with  relapses  and 
complications  if  his  fever  should  abate  while  the  treatment  is  in  progress,  to 
say  nothing  of  the  inconvenience  of  the  treatment. 

Digitalizing  the  heart  early  in  the  disease  as  a  routine  procedure  was 
advocated  by  Petresco  a  generation  ago,  but  failed  then  to  get  much  attention ; 
it  has  recently  been  revived  and  quite  extensively  used.  Petresco  recom- 
mended digitalis  in  large  doses  as  a  specific  bactericide,  as  well  as  a  sympto- 
matic remedy  to  meet  a  forced  symptomatic  indication;  its  more  recent 
advocates  have  featured  the  forced  symptomatic  indication.  I  will  repeat 
what  I  said  in  a  previous  criticism  of  this  treatment,  that  I  cannot  see  how 
overstimulating  (f>oisoning)  the  presumably  healthy  heart  muscle  early  in  the 
course  of  a  pneumonia  can  make  it  better  able  to  stand  strain  later  in  the 
disease.  Certainly  an  overwhelming  mass  of  favorable  clinical  evidence  is 
required  to  compel  serious  consideration  of  such,  a  radical  therapeutic  dogma. 

The  use  of  veratrum  viride  and  similar  drugs  in  large  doses  to  meet  the 
theoretical  indication  of  relieving  pulmonary  congestion  by  ",  bleeding  the 
patient  into  his  arteries,"  has  passed  almost  completely  into  desuetude, 
although  at  one  time  it  was  a  very  popular  treatment. 

The  routine  use  of  drug  antipyretics  has  likewise  become  obsolete,  after 
having  taken  its  deadly  toll.  Routine  antipyretic  hydrotherapy  has  still  a 
considerable  vogue,  in  spite  of  the  quite  widely  accepted  theory  of  the  nature 
of  fevers  as  occuring  in  bacterial  infections,  viz.,  that  they  are  constructive 
and  part  of  Nature's  therapeutic  plan.  Hyperpyrexia,  however,  may  justify 
antipyretic  hydrotherapy. 

Since  the  discovery  of  the  bacterial  causation  of  acute  infectious  diseases, 
attempts  have  been  made  to  cure  pneumonia  by  drug  bactericides  and  by 
specific  vaccines  and  serums.  A  long  list  of  the  drugs  which  have  been 
recommended  for  specific  bactericidal  effect  in  pneumonia  can  be  extracted 
from  the  medical  literature  of  the  last  thirty  years.  This  list  includes  salicylic 
acid,  quinine,  creosote,  urotropin,  camphor  and  optochin.  Most  of  the  drug 
specifics  for  pneumonia  have  already  lapsed  into  obscurity,  and  there  seems 
little  reason  to  hope  that  any  bactericide  will  ever  be  found  that  is  effective  in 
a  general  bacterial  infection  (though  the  case  is  different  in  plasmodial 
diseases). 

The  biological  specifics  belong  in  a  different  category  from  the  drug  bac- 
tericides and  the  symptomatic  remedies  used  to  meet  forced  indications,  inas- 
much as  their  use  is  in  harmony  with  the  natural  method  of  cure,  which  is  by 
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development  of  immunity.  There  is  evidence  to  support  the  general  proposi- 
tion that  vaccines  can  stimulate  the  production  of  immunity,  and  that  specific 
serums  can  supply  this  immunity  artificially.  We  have  shining  examples  of 
successful  biological  specific  treatment  in  the  prophylactic  vaccination  against 
typhoid  fever  and  the  serum  treatment  of  diphtheria.  We  hope  for,  we  look 
for,  we  expect  biological  specific  for  pneumonia  in  all  its  varieties.  But  have 
we  got  them  yet? 

SERUM    TREATMENT. 

Of  the  biological  specific  treatments  for  pneumonia  which  liave  been 
experimented  with  only  one  has  received  much  general  consideration,  viz.,  the 
serum  treatment  for  Type  I  pneumococcus  infection  which  emanated  from  the 
Rockefeller  Institute  Hospital.  In  support  of  this  serum  treatment  it  has 
been  stated  that  it  lowers  somewhat  the  mortality  as  compared  with  other 
methods  of  treatment.  Cole  reports  195  cases  treated  by  this  serum  in  the 
Rockefeller  Hospital  with  a  mortality  of  9.2  per  cent.,  and  300  additional  cases 
from  the  literature,  making  a  total  of  495  cases,  with  a  mortality  of  10.5  per 
cent.  Irons  gives  the  following  figures  from  the  compiled  statistics  of  twenty- 
two  army  corps  in  the  field  during  the  period  from  October,  1917,  to  March  i, 
1918:  Total  number  of  cases  of  pneumococcus  pneumonia,  2,953,  with  a  total 
mortality  of  9.9  per  cent. ;  of  which  441  were  Type  I  cases  treated  with  the 
serum,  showing  a  mortality  of  9.3  per  cent.,  and  of  which  195  were  Type  I 
cases  not  treated  with  the  serum,  showing  a  mortality  of  9.7  per  cent.  Prac- 
tically all  of  these  cases  occurred  in  young  men,  and  were  under  treatment 
from  near  the  beginning  of  the  disease.  Thompson,  from  a  study  of  sixty 
cases  of  Type  I  pneumococcus  pneumonia  treated  in  St.  Luke's  Hospital, 
New  York,  and  550  cases  reported  in  the  literature  exclusive  of  the  Rocke- 
feller Hospital  series,  concludes  that  Type  I  pneumococcus  pneumonia,  how- 
ever treated,  varies  much  in  mortality  with  time  and  place,  and  may  not  be 
so  frequently  fatal  as  is  generally  believed  to  be  the  case.  Of  the  sixty  St. 
Luke's  Hospital  cases  fifty  were  treated  with  the  serum.  In  four  of  these 
fifty  the  course  of  the  disease  appeared  to  be  shortened ;  in  eight  the  serum 
appeared  to  have  only  a  transitory  eflfect,  and  in  the  remaining  thirty-eight 
the  duration  and  outcome  of  the  disease  appeared  not  to  have  been  dem- 
onstrably affected  by  the  serum.  The  average  duration  of  the  fever  among 
the  serum  treated  cases  was  nine  and  a  half  days,  and  among  those  of  the 
series  not  treated  specifically,  eight  and  two-tenths  days.  Serum  sickness 
occurred  in  thirty-six  of  the  fifty  serum  treated  cases. 

The  report  so  far  received  of  the  results  of  treatment  of  Type  I  pneu- 
mococcus pneumonia  by  this  serum  do  not  seem  sufficient  to  establish  its  claim 
to  be  considered  an  effective  biological  specific;  and  the  serums  which  have 
been  proposed  for  infections  with  other  types  of  pneumococcus,  as  well  as 
the  pneumonia  vaccines,  are  of  lesser  authority. 
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CONSERVATIVE  TREATMENT. 

If  we  have  no  direct  means  of  curing  pneumonia,  we  can  still  do  some- 
thing to  help  the  patient  by  conservative  treatment.  Conservative  treatment 
means  doing  what  is  necessary  and  possible  to  put  and  keep  the  patient  in  the 
condition  most  favorable  for  the  operation  of  the  natural  method  of  cure 
which  has  been  developed  through  ages  of  evolution,  and  avoiding  doing  any- 
thing which  might  interfere  with  Nature's  method.  Conservative  treatment 
permits  to  a  certain  extent  direct  alleviation  of  unpleasant  and  dangerous 
symptoms,  and  does  not  forbid  the  use  of  extraordinary  procedures  in  des- 
perate conditions. 

The  plan  of  treating  pneumonia  which  I  have  developed  during  my  experi- 
ence of  thirty  years  approximates  to  the  conservative  ideal.  This  plan  became 
fairly  well  crystallized  about  ten  years  ago,  and  I  have  published  it  on  several 
occasions.    Its  main  features  may  be  summarized  as  follows : 

HYGIENE. 

Hygiene  is  regarded,  and  fresh  air  provided,  but  the  patient  is  carefully 
protected  from  exposure  to  cold  when  the  temperature  is  down.  The  fever  is 
looked  on  as  constructive,  and  is  not  treated  unless  excessively  high,  when 
tepid  sponging  is  allowed. 

DIET. 

A  particular  and  definite  diet  is  given,  which  is  specially  arranged  to  safe- 
guard against  dangers  which  threaten  from  the  alimentary  canal.  It  is  fluid 
and  lactovegetarian  in  character ;  it  is  restricted  in  protein  and  fuel  to  some- 
what less  than  the  minimum  health  ration  (in  view  of  the  shortness  of  the 
disease)  ;  it  supplies  extra  rations  of  alkalies  to  counteract  the  tendency  of 
avidosis,  and  of  calcium  to  offset  the  tendency  to  shortage  of  that  necessary 
element ;  and  water  in  abundance.  In  the  form  generally  prescribed,  this  diet 
supplies  daily  three  pints  of  a  two  to  one  milk  and  barley  water  mixture,  nine 
ounces  of  strained  orange  or  grapefruit  juice,  two  ounces  of  lactose,  and  one 
and  a  half  drams  of  sodium  bicarbonate  and  one-half  dram  of  calcium  chloride, 
in  excess  of  those  salts  in  the  other  food ;  and  water  to  exceed  ninety  ounces. 
This  diet  is  changed  to  suit  conditions.  Different  modifications  of  milk  are 
substituted  for  the  milk  mixture;  if  there  is  tympanites  or  diarrhea,  the  diet 
is  reduced  to  barley  water,  salts,  lactose  and  fruit  juice,  or  to  water  and 
salts  alone ;  in  critical  conditions  generally  the  diet  is  similarly  reduced ;  and 
if  there  is  great  weakness  of  the  heart  the  fluid  intake  is  restricted. 

CATHARSIS. 

A  feature  of  this  plan  of  treatment  which  is  particularly  distinctive  because 
of  its  variance  from  common  practice,  is  extreme  conservatism  in  the  use  of 
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artificial  evacuants.  Cathartics  or  enemas  are  not  given  during  the  active 
period  of  the  disease  unless  special  indications  for  them  appear.  With  the 
diet  outlined  above,  which  makes  for  preponderance  of  acidophilic  over 
saprophytic  bacteria  in  the  intestine,  (and  with  avoidance  of  medication  dis- 
turbing to  the  alimentary  tract),  it  has  been  found  possible  to  let  the  bowels 
remain  unmoved  for  several  days  or  even  a  week  or  more  without  bad  conse- 
quences appearing,  and  with  apparent  safeguarding  against  dangers  which 
regularly  threaten  from  the  alimentary  canal ;  as  a  rule,  the  abdomen  remains 
soft  and  fiat,  and  tympanites  is  observed  less  often  than  when  routine  catharsis 
is  practiced.  Often  the  bowels  move  of  themselves,  and  such  natural  exac- 
uations  appear  less  disturbing  to  the  patient  than  those  which  are  artificially 
induced.  If  tympanites  should  develop  which  is  not  relieved  by  reduction  of 
diet,  a  simple  or  a  fel  bovis  enema  is  given ;  and  a  simple  enema  is  sometimes 
given  if  the  patient  complains  of  a  sense  of  fulness  in  the  rectum,  which, 
however,  does  not  often  happen;  and  usually,  if  the  patient  is  seen  early  in 
the  disease  and  a  bowel  movement  has  not  taken  place  within  twenty-four 
hours,  an  enema  or  a  mild  cathartic  is  given ;  and  in  children  a  dose  of  castor 
oil  is  usually  given  early  in  the  disease ;  and  on  the  second  day  after  deferves- 
cence an  enema  is  regularly  given  if  the  bowels  have  not  moved  spontaneously. 

HEART  STIMULATION, 

Stimulation  of  the  heart  is  given  purely  for  symptomatic  support,  that  is, 
only  when  needed  and  as  nearly  as  possible  to  the  extent  needed ;  but  in  the 
later  stages  of  the  disease,  or  when  the  need  for  stimulation  is  very  great,  the 
danger  of  overstimulation  is  less  closely  regarded  than  in  the  earlier  stages 
or  when  the  demand  for  stimulation  is  moderate.  The  stimulation  is  given 
according  to  a  definite  but  flexible  program.  The  heart  stimulant  drugs  gen- 
erally used  are  strophanthus,  preferably  in  the  form  of  the  amorphous  strop- 
hanthine, strychnine,  and  caffeine.  Strophanthus  is  the  chief  reliance.  It  is 
preferred  to  digitalis,  which  it  closely  resembles  in  its  action  on  the  heart, 
because  of  the  following  advantages  which  it  possesses  over  that  drug :  It  is 
more  manageable  in  its  doses ;  it  is  more  prompt  in  its  action,  and,  being  quickly 
eliminated,  is  free  from  the  danger  of  cumulation ;  and  it  does  not  so  regularly 
disturb  the  alimentary  tract.  The  dose  of  strophanthus  which  I  have  found 
most  effective  is  much  smaller  than  that  recommended  in  most  of  the  text- 
books. My  ordinary  range  of  dose  of  the  tincture  of  strophanthus  is  from 
one  and  a  half  to  three  minims,  given  every  four  hours,  and  of  stophanthine 
amorphous,  one  one  thousandth  of  a  grain  to  one  two  hundred  and  fiftieth 
grain,  given  every  four  hours,  by  deep  hypodermic  injection  or  sublingually, 
never  by  mouth  to  be  swallowed.  A  single  dose  of  one  one  hundreth  of  a  grain 
of  the  strophanthine  is  sometimes  given  in  cases  of  extreme  cardiac  failure,  but 
after  that  no  more  of  the  drug  is  given  for  twenty-four  hours.  The  average 
full  dose  is  one  five  hundreth  grain  every  four  hours,  and  it  is  not  often  nee- 
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essary  in  pneumonia  to  exceed  this  dose,  but  with  severe  symptoms  of  cardiac 
weakness  the  dose  may  be  temporarily  increased  to  one  two  hundred  and 
fiftieth  grain.  In  many  cases  one  one-thousandth  grain  every  four  hours 
gives  all  the  stimulation  needed.  Strychnine  sulphate,  in  doses  of  one  sixtieth 
grain  every  four  hours,  by  mouth  or  hypodermic  injection,  and  caffeine  sodio- 
benzoate,  in  doses  of  two  grains  every  four  hours,  are  used  as  accessory  heart 
stimulants.  In  the  comparatively  rare  cases  which  do  not  take  strophanthus 
well,  digitalis  is  used  in  corresponding  doses,  biit  it  is  considered  the  second 
choice  as  a  heart  stimulant  in  this  disease.  Not  every  case  of  pneumonia  in 
adults  receives  heart  stimulation,  and  in  children  with  this  disease  heart 
stimulation  is  very  seldom  given. 

RELIEF   OF  OTHER   SYMPTOMS. 

Symptoms  other  than  that  of  cardiac  failure  are  often  treated,  but  always 
with  regard  for  the  conservative  ideal.  For  severe  pain  in  the  chest  early  in 
the  disease,  hot  poultices  are  sometimes  applied,  and  even  opiates  in  small 
doses  given,  but  opiates  are  regularly  avoided  in  the  latter  stage  of  the  disease, 
and  especially  near  the  expected  time  of  the  crisis,  when  the  patient  may  find 
it  necessary  for  his  salvation  to  breathe  rapidly.  Expectorants  are  not  given, 
although  to  relieve  a  very  distressing  cough  early  in  the  disease,  small  doses 
of  opiates  are  sometimes  allowed.  For  delirium,  constant  watching  and  phy- 
sical restraint  are  preferred  to  sedative  drugs,  although  in  exceptional  cases 
such  drugs  are  not  withheld.  In  the  aged  and  in  alcoholic  subjects  whiskey  in 
small  or  moderate  doses  is  usually  given. 

The  plan  of  treatment  outlined  above,  with  its  regard  for  hygiene,  its 
special  diet,  its  extreme  conservatism  in  the  use  of  cathartics,  its  special 
program  of  symptomatic  heart  stimulation,  and  its  conser\'ative  relief  of  dis- 
tressing and  dangerous  symptoms,  has  been  regularly  used  by  the  writer  since 
the  beginning  of  the  year  1913.  The  only  reports  which  he  has  in  shape  to 
present  of  its  use  are  of  hospital  cases. 

A  series  of  218  cases  diagnosed  as  primary  lobar  pneumonia  or  pneumonia 
of  the  influenzal  type,  came  into  my  service  in  the  Norwegian  Hospital, 
Brooklyn,  N.  Y.,  in  the  period  of  five  and  one-half  years  between  January  i, 
191 3,  and  July  i,  1918.  This  series  was  a  continuous  one  in  that  it  included 
all  of  the  cases  of  the  disease  which  came  into  this  service  in  that  period.  It 
included  those  which  were  brought  into  the  hospital  late  in  the  disease  and 
in  poor  condition,  moribund  cases,  and  those  which  died  soon  after  admission 
and  were  not  seen  by  me.    The  mortality  in  this  series  was  18.8  per  cent. 

MORTALITY   STATISTICS. 

It  is  instructive  to  compare  the  mortality  of  this  series  of  hospital  cases 
with  that  of  another  series  in  my  service  in  the  same  hospital  during  the 
l^eriod  of  six  and  two-thirds  years  immediately  preceding  the  date.  January 
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I,  19 1 3,  at  which  the  series  mentioned  above  began.  In  the  earlier  series  the 
mortality  was  30.6  per  cent.,  as  compared  with  the  18.8  per  cent,  in  the  later 
series.  The  general  character  of  the  cases  in  both  series  was  about  the  same : 
they  were  mostly  public  service  cases  brought  to  the  hospital  by  the  ambu- 
lance and  sailors  from  ships  in  the  harbor ;  and  the  periods  covered  were  of 
nearly  the  same  length.  The  particular  point  of  difference  appears  in  the 
treatment.  In  the  earlier  series  the  treatment  was  less  conservative  than  in 
the  later  series,  especially  in  regard  to  the  diet  and  the  avoidance  of  artificially 
induced  evacuations  of  the  bowels. 

During  the  year  1921  seventy  cases  of  pneumonia  came  into  my  service 
in  the  same  hospital.  One  of  these  patients  jumiped  out  of  a  window  in 
delirium  and  fractured  his  skull,  and  one  signed  a  release  and  left  the  hospital 
before  recovery.  Of  the  remaining  sixty-eight  patients,  fifty-nine  recovered 
and  nine  died,  giving  a  mortality  rate  of  13.2  per  cent.  Of  the  nine  deaths, 
three  occurred  in  patients  who  came  into  the  hospital  in  a  moribund  state  and 
died  within  twelve  hours,  and  were  not  seen  by  me.  The  average  duration  of 
the  fever  in  fifty-six  of  the  fifty-nine  patients  who  recovered  was  8.1  days. 

The  statistics  of  these  few  hospital  cases  are  given  for  what  they  may  be 
worth  in  support  of  the  thesis  of  this  paper,  which  is,  that  in  the  present  state 
of  our  knowledge  we  are  justified  in  treating  pneumonia  conservatively. 

1 218  Pacific  Street. 

DISCUSSION. 

Dr.  J.  I.  Johnston,  of  Pittsburgh,  Pa.,  in  discussing  the  subject,  said  that  he  came 
from  a  district  where  pneumococcic  pneumonia  was  prevalent  and  the  mortality  high. 
While  he  subscribed  to  Dr.  Cornwall's  conservative  treatment  to  a  certain  extent  he 
always  looked  upon  even  the  mildest  case  with  the  probability  of  a  hard  fight.  He 
started  early  and  digitalized  his  patients  thoroughly.  One  point  which  he  wished  to 
emphasize  was  the  value  of  strychnine  in  large  doses  late  in  the  disease,  when  the 
respiratory  centre  was  fatigued.  Strychnine  for  cardiavascular  failure  was  not  used 
and  it  had  fallen  somewhat  into  ill  repute,  but  for  a  support  to  a  fatigued  respiratory 
centre  its  value  seemed  great. 


THE  PRESENT  STATE  OF  OUR  KNOWLEDGE  OF  QUINIDINE 
THERAPY  IN  THE  TREATMENT  OF  FIBRILLATING 

AURICLE. 

BY  LOUIS  FAUGERES  BISHOP,  M.D.,  Sc.D.,  F.A.C.P., 

NEW   YORK. 
INTRODUCTION. 

This  paper  is  to  be  more  in  the  nature  of  an  appraisal  of  the  value  of  a  new 
procedure  than  the  report  of  personal  experience  and  I  have  drawn  freely 
upon  other  authors  for  their  conclusions. 

There  is  no  question  but  that  the  application  of  quinidine  in  the  treat- 
ment of  auricular  fibrillation  has  proved  to  be  extremely  interesting.  It 
differs  from  the  previous  treatment  of  fibrillation  in  that  it  restores  function 
to  a  type  which  corresponds  to  normal.  We  already  had  in  the  treatment 
of  fibrillation  by  digitalis  the  most  striking  example  of  therapeutic  effect  in  all 
medicine.  It  is  unfortunate  that  the  new  measure  should  not  have  pertained 
to  a  problem  less  well  covered  by  therapeutics. 

By  the  proper  adjustment  of  digitalis  thousands  of  persons  with  fibrilla- 
tion of  the  auricle  have  had  their  capacity  to  work  restored  to  them.  The 
slower  rhythm  in  the  heart  does  not,  however,  conform  to  the  sinus  type  but 
remains  irregular. 

Since  fibrillation  is  a  relatively  rare  disease  each  general  practitioner  has  a 
chance  to  observe  only  a  few  examples  of  this  disease.  We  must,  therefore, 
look  to  those  who  have  had  an  extensive  experience  in  this  field  to  settle  some 
interesting  and  important  questions  that  have  arisen. 

The  first  question  is  whether,  when  normal  rhythm  is  restored  for  a  time, 
the  benefit  to  the  patient  is  strikingly  better,  in  the  long  nm,  than  when  the 
rate  has  been  promptly  adjusted. 

A  danger  of  quinidine  therapy  is  that  embolic  infraction  of  internal  organs 
is  of  frequent  occurrence  when  old  cases  are  treated.  Anyone,  therefore, 
who  is  familiar  with  the  benign  course  of  fibrillation  of  the  auricle  under 
digitalis  therapy  would  hardly  recommend  quinidine  in  instances  where 
important  degeneration  of  the  heart  muscle  is  present.  The  use  of  quinidine 
is  dangerous  and  has  brought  about  comparatively  few  permanent  restorations 
of  rhythm.  Everyone  who  handles  many  persons  with  auricular  fibrillation 
knows  how  well  many  of  them  do  without  restoration  of  rhythm.  It  is  diffi- 
cult, indeed,  to  draw  any  conclusions  as  to  the  real  effects  of  quinidine  because 
the  natural  history  of  this  disease  reveals  many  instances  of  remittance  of 
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attacks  extending  over  long  periods  of  time  without  any  direct  therapeutic 
explanation. 

Perhaps  one  of  the  most  judicious  appraisals  of  the  value  of  quindine  is 
given  in  the  article  of  C.  C.  Wolfreth.  He  says:  "The  use  of  quinidine  in 
the  treatment  of  auricular  flutter  and  fibrillation  is  to  a  certain  extent,  in  an 
experimental  stage,  but  certain  points  in  respect  of  the  types  of  cases  in  which 
the  drug  may  be  employed  and  details  of  treatment  have  been  established. 
The  most  favorable  cases  for  treatment  are  those  which,  i,  relatively  good 
heart  muscle  and  at  least  fair  compensation,  and  2,  flutter  or  fibrillation  that 
has  been  present  only  a  short  time.  In  cases  with  good  heart  muscle  the 
restoration  of  sinus  rhythm  with  the  abolition  of  the  mechanical  disad- 
vantage to  the  heart  of  such  profound  disturbances  of  its  mechanism  as 
fibrillation  or  flutter,  may  be  expected  to  yield  good  results.  But  the  use  of 
the  drug  in  patients  with  weak  heart  muscle  is  not  so  likely  to  be  beneficial. 
Not  only  is  it  dangerous  to  use  so  depressant  a  drug  as  quinidine  in  such 
cases,  but  the  chance  of  restoring  the  normal  rhythm  is  much  less.  It  is 
doubtful  whether  the  advantages  that  may  be  gained  by  the  restoration  of 
normal  rhythm  in  a  comparatively  low  percentage  of  cases  in  this  group 
counterbalances  the  disadvantage  of  still  further  disturbing  the  compensation 
in  some  cases,  and  the  possibility  of  meeting  disaster. 

"The  importance  of  the  duration  of  flutter  or  fibrillation  has  been  ques- 
tioned. It  is  agreed  by  most  observers  that  if  the  abnormal  rhythm  is  of 
recent  origin  it  is  much  more  easily  removed.  Not  only  may  a  small  amount 
of  quinidine  be  sufficient  to  restore  the  normal  rhythm,  but  apparently  the 
recurrence  of  fibrillation  is  more  easily  prevented  in  these  cases. 

"In  the  management  of  patients  under  quinidine  therapy  a  close  observa- 
tion should  be  maintained.  The  possibility  of  the  rapid  development  of  alarm- 
ing symptoms  makes  it  necessary  that  immediate  attention  be  available.  Con- 
sequently the  patient  had  better  be  in  a  hospital  or  under  the  care  of  a  well 
trained  nurse.  On  account  of  the  abrupt  changes  in  the  cardiac  mechanism 
it  is  a  decided  advantage  to  make  frequent  electrocardiographic  examinations. 

"The  sulphate  of  quinidine  has  been  found  preferable  to  the  pure  alkaloid 
in  treatment  on  account  of  the  insolubility  of  the  latter.  Thus  far  the  drug 
has  usually  been  given  by  the  mouth.  Because  of  the  possibility  of  hyper- 
susceptibility,  larger  doses  may  be  given,  beginning  with  approximately  0.4 
gram  three  times  a  day  and  gradually  increasing  to  one  gram  three  times  a 
day,  in  a  person  of  average  size.  It  is  probably  not  worth  while  to  continue 
a  course  of  treatment  more  than  ten  days.  After  a  rest  period  a  second  course 
may  be  instituted  if  the  first  is  unsuccessful. 

"As  soon  as  normal  rhythm  is  discovered  the  large  doses  of  quinidine 
should  be  discontinued.  The  problem  then  changes  to  one  of  maintaining 
the  normal  rhythm.  Thus  far  the  results  have  not  been  brilliant,  but  this 
may  be  due  in  part  to  lack  of  knowledge  of  the  proper  amount  of  quinidine 
the  patient  should  take.     It  has  been  customary  not  to  give  more  than  0.2 
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gram  twice  a  day.  A  great  deal  of  work  remains  to  be  done  in  this  field.  It 
would  appear  reasonable  to  avoid  any  strain  on  the  heart  for  a  long  time 
after  the  restoration  of  normal  rhythm,  since  a  strain  might  be  expected  to 
help  convert  the  mechanism  back  to  fibrillation, 

"The  types  of  disagreeable  effects  that  may  occur  during  quinidine  ad- 
ministration have  already  been  stated.  In  the  present  state  of  our  knowl- 
edge extreme  caution  should  be  observed  in  giving  the  drug  if  any  of  them 
develop.  Such  symptoms  as  increasing  weakness,  dyspnea,  dizziness  or 
precordial  distress  or  manifestations  of  cinchonism,  such  as  ringing  in  the 
ears,  deafness  or  stuffiness  in  the  head,  should  call  for  withdrawal  of  treat- 
ment. The  development  of  a  rapid  ventricular  rate  presents  a  problem.  If 
the  fibrillation  has  been  converted  to  flutter  or  a  transition  stage  between 
fibrillation  and  flutter  it  is  desirable  to  continue  the  treatment  if  possible  in 
spite  of  tachyeardia,  since  the  prospect  of  the  return  of  normal  rhythm  is 
good.  But  if  symptoms  of  cardiac  embarrassment  supervene  the  treatment 
should  be  discontinued.  Likewise  should  tachycardia  develop  before  the 
course  of  the  excitation  wave  in  the  auricle  has  been  much  altered  the  treat- 
ment would  better  be  stopped. 

SUMMARY. 

"i.  Studies  of  the  physiological  action  of  quinidine  have  shown  that  it  is  a 
cardiac  depressant  influencing  chiefly  the  functions  of  contractibility,  ex- 
citability and  conductibility. 

"2.  Quinidine  has  been  found  effectual  in  restoring  the  normal  rhythm  in 
auricular  fibrillation  and  flutter  in  slightly  over  one-half  the  cases  thus  far 
reported. 

"3.  Quinidine  therapy  is  still  in  the  experimental  stage.  If  it  is  used  there 
must  be  careful  selection  of  cases  and  constant  observation  during  the  course 
of  treatment." 

HISTORY  AND  REVIEW  OF  THE  LITERATURE. 

In  1853  Pasteur  isolated  quinidine  from  the  cinchona  bark.  Quinidine  is 
an  alkaloid  and  an  isomer  of  quinine.  In  the  past  it  has  been  used  as  a  tonic 
and  as  an  antimalarial  drug.  Quinidine  was  characterized  in  the  following 
manner  in  the  Epitime  of  the  United  States  Pharmacopoeia  and  National 
Formulary:  "At  one  turn  recommended  as  a  cheap  substitute  for  quinine. 
Inferior  and  obsolete." 

Quinine  in  combination  with  digitalis  had  been  given  empirically  in  the 
treatment  of  heart  disease  priof  to  Weckenbach's  experiments  of  1914. 

Weckenbach  experimented  with  quinine  and  its  effect  on  fibrillation  but 
without  constant  results.  He  wrote  in  connection  with  one  of  his  reports: 
"I  have  since  this  experience  repeatedly  given  quinidine  and  had  it  given,  but 
only  in  one  other  case  have  caused  the  cessation  of  the  fibrillation." 
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In  1918  Frey  studied  quinine,  quinidine  and  cinchonin  from  a  phararma- 
cological  viewpoint.  He  found  quinidine  combined  with  sulphate  to  be  the 
most  effective  therapeutic  agent  in  the  rehef  of  auricular  fibrillation. 

Frey  made  subsequent  observations  in  1921  and  reported  his  results  in 
fifty  cases  as  follows:  Out  of  fifty  cases,  twenty-one  returned  to  normal 
temporarily.  In  six,  the  fibrillation  became  a  regular  flutter.  He  says  that  in 
the  majority  of  cases  the  auricular  fibrillation  was  benefitted,  but  only  four 
per  cent,  were  relieved  where  the  arrhthymia  had  continued  over  a  period  of 
one  year.  He  states  that  cases  of  auricular  fibrillation  complicated  by  heart 
failure  did  poorly  under  quinidine  therapy. 

Levy  in  a  recent  report  on  the  effect  of  quinidine  on  the  mechanism  of  the 
auricle  gives  several  illustrations  of  cases  where  the  normal  cardiac  mechan- 
ism in  auricular  fibrillation  was  restored.  However,  at  the  end  of  his  article 
he  states  that  from  his  own  survey  and  from  the  literature  the  factor  which 
determines  whether  quinidine  is  successful  or  not  is  as  yet  not  quite  clear. 
He  believes  it  is  best  to  administer  as  much  of  the  drug  in  as  short  a  period  of 
time  as  is  consistent  with  the  factor  of  the  safety  of  toxicity. 

In  the  past  three  years  there  have  been  many  clinical  investigations  as  to 
the  effect  of  quinidine  on  auricular  fibrillation.  Among  the  most  significant 
reports  are  those  of  Arnell,  Benjamin  and  Van  Kapff,  Boden  and  Neukirch, 
Drury  and  Iliescu,  Faber  and  Jenny,  Klewitz,  Levy,  Romberg,  Cohn,  Chei- 
nisse,  Clerc  and  Pezzi,  Heffter,  Lewis,  Meldolesi,  Schrumpf,  Arillage, 
Guglielmetti  and  Waldorp.  At  the  present  moment  there  are  many  physicians 
who  are  carrying  on  research  work  in  this  field  from  a  clinical  as  well  as  a 
laboratory  point  of  view. 

White  in  his  recent  article  entitled  The  Action  of  Quinidine  Sulphate  in 
Heart  Disease  to  Abolish  the  Circus  Movement  in  Auricular  Fibrillation,  says 
that  "Of  a  total  of  228  cases  in  the  literature,  including  the  thirty-five  new 
cases  reported  on  in  the  present  paper,  130  have  shown  a  restoration  to  normal 
rhythm  (fifty-seven  per  cent.)." 

If  one  studies  any  drug  purely  from  the  point  of  view  of  cardiac  recom- 
mendation and  regard  these  statements  alone  one  will  be  led  to  believe  it  has 
important  activities.  Therefore,  much  of  the  literature  must  be  dismissed  as 
being  mere  conventional  repetition.  Nevertheless,  a  long  time  ago  there  were 
individuals  who  had  a  specific  belief  in  the  benefit  of  quinine  in  heart  disease. 
Many  physicians  who  are  closely  connected  with  quinidine  therapy  in  hospital 
work  at  the  present  time  do  not  make  as  great  claims  for  the  drug  as  would 
seem  from  the  quotations  from  their  papers. 

Few  authors  have  stated  that  results  were  permanent,  although  some 
observers  believe  that  by  continuing  the  drug  in  small  doses  a  prophylactic 
influence  may  be  exerted  so  that  recurrent  attacks  of  fibrillation  are  further 
separated  and  of  shorter  duration.  One  difficulty  in  the  matter  is  that  not 
many  men  have  studied  fibrillation  in  a  sufficient  number  of  cases  to  have  a 
matured  judgment  as  to  the  natural  history  of  the  condition. 
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NATURAL  HISTORY  OF  AURICULAR  FIBRILLATION. 

The  fact  that  fibrillation  begins  with  intermittent  short  attacks  which 
gradually  become  of  longer  duration  and  finally  become  permanent,  is  not 
always  appreciated.  Therefore,  if  a  case  of  fibrillation  is  treated  in  the  early 
stages  the  intermissions  which  are  part  of  the  natural  history  may  be  taken 
as  therapeutic  results. 

Another  element  of  error  is  that  a  person  may  be  observed  a  number  of 
times  during  a  test  and  never  be  seen  during  the  intermission  so  that  the 
impression  may  be  gathered  that  it  is  a  case  of  continuous  fibrillation  when,  in 
truth,  it  is  an  intermittent  type. 

I  had  under  my  care  an  old  man  who  was  suflfering  from  fibrillation  of 
the  auricle.  He  was  under  observation  for  several  months  and  then  disap- 
peared. Two  years  later  he  returned  for  reexamination  and  his  heart  was 
found  to  be  normal  in  rhythm. 

Sometimes  apparently  firmly  established  fibrillation  of  the  auricle  returns 
to  normal  rhythm .  without  specific  treatment.  These  sudden  recoveries  may 
be  very  rare  just  as  spontaneous  cure  of  cancer  is  most  unusual,  but  there  are 
a  sufficient  number  of  these  cures  to  make  a  single  therapeutic  observation  of 
uncertain   value. 

Quinidine  has  many  characteristics  which  make  it  a  promising  remedy  for 
the  diseased  auricle  as  in  all  probability  this  part  of  the  heart  is  the  seat  of 
disturbance  of  chemical  function  with  the  possibility  that  there  is  an  under- 
lying infection  as  a  cause.  Whether  or  not  the  improvement  of  fibrillation 
under  quinidine  proves  to  be  of  great  clinical  importance,  the  question  is 
bound  to  arise  before  the  profession  whether  this  remedy  should  be  used  for 
the  action  which  is  usually  called  tonic  eflfect. 

In  malarial  countries  it  became  the  custom  to  use  quinine  as  a  tonic  prob- 
ably on  the  ground  of  analogy  and  since  people  suffering  with  malaria  were 
improved  so  much  in  general  health  it  was  thought  the  remedy  might  be  used 
for  general  debilities.  A  difficulty  of  interpretation  arises  from  the  fact  that 
a  heart  with  chronic  fibrillation  is  subject  to  improvement  and  deterioration 
of  condition  in  the  ordinary  course  of  life,  irrespective  of  remedy. 

The  following  data  as  to  the  action  and  uses  of  quinidine  are  given  in  the 
Journal  A.  M.  A. 

"Quinidine  is  obtained  from  cinchona-  bark  as  a  by-product  in  the  manu- 
facture of  quinine  to  which  it  is  closely  related,  being  the  stereoisomer  of 
quinine. 

"Actions  and  uses. — Quinidine,  like  quinine,  is  a  protoplasm  poison.  It 
affects  protozoa  more  than  bacteria,  but  less  powerfully  than  quinine.  At  one 
time  it  was  used,  to  some  extent,  as  a  substitute  for  quinine  because  it  was 
then  much  the  cheaper, 

"Quinidine  acts  upon  the  heart  in  such  a  manner  as  to  bring  about  cessa- 
tion of  fibrillation  of  the  auricles  in  a  certain  proportion  of  instances.    Quini- 
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dine  and  other  cinchona  alkaloids,  are  the  only  drugs  known  to  have  this 
specific  effect.  The  pharmacology  of  the  drug  has  not  been  thoroughly  investi- 
gated ;  but  it  is  probable  that  quinidine  increases  the  refractory  period  of 
auricular  muscle  and  decreases  its  irritability  and  the  rate  of  conductivity. 
In  large  doses  in  the  isolated  hearts  of  rabbits,  it  slows  the  heart  rate  and 
causes  paralysis  of  the  auricle;  shortens  the  auriculoventricular  conduction 
time,  and  results  finally  in  paralysis  of  the  ventricle.  Quinidine  is  used  to 
restore  the  normal  rhythm  of  the  heart  in  cases  of  auricular  fibrillation.  This 
has  been  brought  about  in  approximately  fifty  per  cent,  of  the  reported  cases 
in  which  the  drug  has  been  used.  It  is  apparently  most  efficacious  in  the  cases 
of  fibrillation  of  short  duration  or  of  the  paroxysmal  type.  It  may  also  stop 
fibrillation  of  several  years'  duration.  It  is  least  effective  in  cases  of  fibrilla- 
tion of  the  drug,  the  pulse  increases  in  rapidity  before  the  normal  rhythm  is 
pleasant  and  even  dangerous  eflfects.  Some  patients  appear  much  more 
susceptible  to  its  toxication  than  others.  The  untoward  symptoms  brought 
about  by  its  use  in  these  patients  are  nausea,  vomiting,  convulsions,  palpita- 
tion, headache,  faintness  and  flushing.  In  most  cases  following  tlie  administra- 
tion of  the  drug,  the  pulse  increases  in  rapidity  before  the  normal  rhythm  is 
established.  In  some  cases  the  effect  of  the  drug  is  restricted  to  this  altera- 
tion of  rhythm.  In  a  few  instances,  such  serious  results  as  rapid  idioven- 
tricular rhythms  (ventricular  tachycardia)  have  been  initiated  during  the 
course  of  therapy.  Toxic  effects  may  appear  after  the  establishment  of  a 
normal  rhythm.  Some  cases  have  been  reported  in  which  sudden  death 
occurred  a  short  time  after  the  drug  had  been  stopped.  The  effect  of  the 
drug  is  not  known  to  be  permanent ;  but  the  normal  rhythm,  when  once  estab- 
lished through  the  action  of  quinidine,  may  last  from  a  few  day  to  several 
months. 

"Quinidine  is  generally  administered  as  quinidine  sulphate.  Commonly 
0.2  gm.  (three  grains)  of  quinidijie  sulphate  is  given  as  a  preliminary  dose 
and  is  repeated  after  two  hours  to  determine  the  patient's  susceptibility  to  the 
drug,  therapeutic  administration  is  begun  on  the  following  day  when  from  0.2 
gm.  to  0.4  gm.  (three  to  six  grains)  is  given  from  three  to  five  times  daily, 
for  one  to  three  days.  As  a  rule,  if  the  establishment  of  the  normal  rhythm 
can  be  effected,  the  change  occurs  after  from  one  to  three  days'  treatment. 
The  maximum  dose  per  day  advised  by  most  authors  is  from  one  to  two  gms. 
(fifteen  to  thirty  grains).  If  toxic  symptoms  occur,  the  administration  of  the 
drug  should  be  discontinued." 

The  type  of  person  in  whom  it  is  probably  justifiable  to  try  quinidine 
therapy  is  one  in  whom  fibrillation  has  recently  developed  and  who  has  been 
put  to  bed  and  the  heart  brought  under  control  by  digitalis  medication.  If 
the  attack  of  fibrillation  is  of  recent  origin  the  chances  for  the  restoration  of 
rhythm  are  good  and  the  danger  not  great. 

On  the  other  hand,  quinidine  should  not  be  used  where  there  is  marked 
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degeneration  of  the  heart  muscle  and  where  the  condition  is  of  long 
standing. 

It  is  doubtful  to  my  mind  whether  it  should  be  attempted  in  that  large 
class  of  patients  who  come  for  examination  once  in  a  month  or  two,  who 
have  chronic  fibrillation  and  who  are  in  very  good  condition  on  the  moderate 
use  of  digitalis.  These  people  do  so  well  over  such  long  periods  of  time  that 
one  does  not  feel  justified  in  hospitalizing  them  in  the  manner  necessary  for 
safe  testing  of  quinidine. 

We  have  not  found,  as  a  matter  of  practice,  that  the  administration  of 
small  doses  of  quinidine  in  ambulant  cases  produces  satisfactory  results. 

To  coin  a  word  from  an  analogous  one  I  would  say  that  the  quindization 
of  fibrillation  patients  should  be  a  hospital  procedure.  A  number  of  alarming 
attacks  in  the  course  of  the  process  is  such  that  immediate  help  ought  to  be 
near  at  hand  while  quinidine  is  being  applied. 

It  is  fair  to  conclude  that  final  determination  of  the  true  value  of  quini- 
dine in  cardiac  therapy  cannot  be  looked  for  in  the  near  future  unless  some 
one  is  fortunate  enough  to  make  an  important  discovery  as  to  the  true  mechan- 
ism of  the  operation  of  the  drug.  It,  therefore,  behooves  conservative  men  at 
present  to  withhold  judgment  on  the  ultimate  effect  of  quinidine  in  auricular 
fibrillation. 


THE  CIRCULATORY  SYSTEM  IN  TUBERCULOSIS. 

BY  F.  M.  POTTENGER,  A.M.,  M.D.,  LL.D.,  F.A.CP., 

MOINROVIAj  CALIF. 

In  order  to  understand  how  the  circulatory  system  is  affected  in  tubercu- 
losis it  is  necessary,  first,  to  understand  normal  conditions,  and  second,  to 
understand  what  there  is  in  tuberculosis  which  disturbs  this  normal  action. 
The  circulatory  system  provides  the  water  for  the  body  cells :  i,  in  which  they 
live ;  2,  from  which  they  take  up  the  substances  which  are  necessary  to  their 
life  and  activity,  and  3,  into  which  they  give  ofT  products  which  have  a  regu- 
latory effect  upon  the  organism  and  deleterious  products  which  result  from 
their  activity. 

The  body  cells  are  capable  of  taking  up  and  giving  off  water.  This  water 
content  is  subject  to  change  from  time  to  timie  under  varying  conditions, 
which  depend  upon  their  acid  base  balance.  This  varies  with  many  patho- 
logical states  which  are  met  in  practice,  such  as  toxemia,  anaphylaxis,  asphyxia, 
and  anesthesia.  Any  change  either  toward  greater  or  lesser  alkalinity  on  their 
part  increases  their  water  absorbing  power  and  correspondingly  decreases  the 
relative  amount  of  free  water  in  the  tissues.  The  amount  of  water  that  can 
be  absorbed  beyond  the  normal,  as  given  by  Fischer^  is  surprising.  He  says 
that  even  the  difference  in  absorption  of  water  by  the  red  and  white  corpuscles 
in  venous  blood  under  the  influence  of  carbonic  acid  concentration  as  com- 
pared with  arterial  blood  amounts  to  from  five  to  fifteen  per  cent. 

Any  marked  variation  in  water  content  is  accompanied  by  corresponding 
variation  in  function,  but  just  what  effect  this  exerts  upon  the  individual  we 
do  not  yet  fully  understand.  A  slight  variation  in  the  acid  base  balance  of 
the  cells  in  the  nature  of  an  increased  acid  content  is  expressed  as  fatigue; 
a  miarked  variation  is  at  least  accompanied  by  such  gross  disturbance  in  phy- 
siological balance  as  is  represented  by  malaise,  lack  of  endurance,  loss  of 
strength,  loss  of  appetite,  digestive  diturbance,  aching,  rise  of  temperature, 
and,  if  the  brain  cells  are  involved,  delirium  and  coma.  Therefore,  it  should 
be  a  part  of  clinical  study  to  determine  what  factors  disturb  the  acid  base 
balance  of  the  body  cells  and  the  free  water  balance  of  tlie  body,  and  what 
part  they  play  in  the  production  of  symptoms. 

The  heart  and  bloodvessels  form  the  system  which  keeps  the  body  cells 
supplied  with  water,  and  if  the  cells  are  to  work  to  best  advantage  this  func- 
tion must  be  carried  on  regardless  of  the  changes  which  occur  in  the  water 
containing  power  of  the  body  cells  themselves  and  regardless  of  the  amount 
of  free  water  in  the  body.  It  will  be  readily  understood  that  anything  which 
disturbs  the  acid  base  balance  of  the  cells  and  changes  the  amount  of  free 
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water  in  the  body  or  reduces  the  functioning  power  of  the  heart  or  alters 
the  texture,  elasticity  or  size  of  the  vessels,  will  interfere  with  the  efficiency 
of  the  circulation.  In  tuberculosis  there  are  conditions  which  are  inimical  to 
circulatory  equilibrium^  which  produce  their  effects  in  each  of  these  ways. 

In  discussing  a  disease  with  so  many  and  so  varied  manifestations  as 
tuberculosis,  it  is  necessary  to  make  plain  that  it  causes  changes  in  the  organism 
which  vary  from  disturbances  in  equilibrium  scarcely  perceptible  to  those 
which  impair  the  action  of  every  system.  It  is  further  necessary  to  realize 
that  the  circulatory  disturbances  will  vary  accordingly. 

Tuberculosis  is  an  infectious  disease  and  when  active  gives  origin  to  toxins 
which  gain  access  to  the  blood  stream  and  produce  their  deleterious  effects  on 
the  body  as  a  whole.  Toxins  show  a  particular  affinity  for  the  nervous  system 
and  through  their  action  on  the  vegetative  system  affect  every  tissue  of  the 
body.  One  effect  of  toxic  action  is  to  make  the  tissues  more  acid.  As  a  result 
of  this  they  bind  more  than  the  normlal  amount  of  water,  and  are  disturbed  in 
the  normal  performance  of  their  function.  The  heart  and  bloodvessels  bear 
their  share  of  this  injury.  Not  only  is  the  amount  of  free  water  reduced  by 
this  reduction  in  normal  alkalinity,  but,  if  the  reduction  be  very  marked,  the 
function  of  the  cells  is  disturbed  and  existence  of  the  body  as  a  living  unit  is 
threatened. 

Conditions  are  often  met  in  tuberculosis,  particularly  in  the  advanced 
phases  of  the  disease,  in  which  circulatory  efficiency  is  disturbed  by  alterations 
in  the  character  of  the  circulatory  fluid  and  in  the  efficiency  of  action  of  the 
body  cells  themselves.  All  changes  of  this  kind  throw  extra  burdens  upon 
the  circulatory  apparatus  at  a  time  when  the  efficiency  of  the  heart  and  vessels 
is  reduced  because  of  other  handicaps  which  will  be  mentioned  later. 

The  mechanism  of  the  circulatory  apparatus  is  interfered  with  in  many 
ways  which  are  evident  to  clinical  observers.  In  discussing  the  competency 
of  the  heart  and  bloodvessels  to  meet  the  circulatory  needs  in  tuberculosis, 
we  have  very  different  conditions  to  describe  in  early  and  in  late  tuberculosis. 
At  first  the  heart  is  fully  competent  to  cope  with  all  factors  which  interfere 
with  it.  The  toxic  effects  are  slight  and  whatever  reflex  disturbances  are 
present  are  unable  to  make  serious  impression;  consequently,  except  under 
imdue  stress,  the  heart  is  able  to  maintain  its  physiological  balance.  In  more 
advanced  tuberculosis,  the  physiological  reserve  is  used  up  and  the  heart  func- 
tionates at  a  disadvantage. 

The  heart  undergoes  degenerative  changes  as  toxemia  becomes  chronic; 
and  the  patient  approaches  an  extensive  disease  which  is  accompanied  by  many 
conditions  which  call  for  increased  circulatory  demands,  with  a  heart  which 
has  been  deprived  of  more  or  less  of  its  reserve  strength. 

Toxins  act  upon  the  nervous  and  endocrine  systems  as  a  whole  but  cause 
peripheral  effects  which  are  expressive  of  stimulation  of  the  sympathetic 
nerves  and  symipathicotropic  glands  of  internal  secretion.  This  tends  to 
accelerate  the  heart  action  and  to  disturb  the  vasomotor  equilibrium. 
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Pulmonary  tuberculosis  and  pleurisy  both  reduce  the  mechanical  action  of 
the  diaphragm.  The  diaphragm  is  the  most  important  muscle  of  respiration. 
It  has  a  pistonlike  action  and  when  it  contracts  (descends)  it  enlarges  the 
thoracic  and  reduces  the  abdominal  area.  The  effect  of  this  is  to  dilate  the 
lungs  and  the  right  auricle,  thus  favoring  the  ingress  of  air  to  the  lungs  and 
blood  to  the  heart.  At  the  same  time  there  is  also  an  active  force  exerted 
upon  the  great  blood  containing  reservoirs  of  the  abdomen  by  the  com- 
pressing action  of  the  diaphragm],  by  means  of  which  the  blood  is  literally 
squeezed  out,  as  described  by  Wenckebach,-  like  water  from  a  sponge.  This 
aspiration  of  blood  into  the  right  heart  by  the  inspiratory  act  is  one  of  the 
important  extracardiac  mechanisms  by  which  the  circulation  is  maintained. 

Decrease  in  the  inspiratory  act  is  recognizable  in  very  early  cases  of  pul- 
monary tuberculosis,  because  the  strong  crura  of  the  diaphragm  are  innervated 
by  the  phrenic  nerves  and  through  them  are  thrown  into  spasm  when  the 
pulmonary  parenchyma  is  inflamed.  In  advanced  cases  this  effect  is  more 
marked  and  more  easily  recognized.  In  many  cases  of  pulmonary  tuberculosis, 
pleural  adhesions,  particularly  at  the  base,  are  also  present  as  another  factor 
in  producing  the  same  effect.  The  lesion  in  the  lung  itself  by  decreasing  the 
elasticity  of  the  tissue  also  reduces  the  normal  inspiratory  excursion. 

As  a  result  of  all  of  these  factors  the  blood  pressure  is  low,  the  arteries 
of  the  body  are  relatively  empty,  and  the  veins  are  relatively  full.  Most 
patients  who  are  even  moderately  advanced  in  the  disease  show  some  cyanosis. 
In  many  cases  of  far  advanced  tuberculosis  large  areas  of  pulmonary  vessels 
are  obliterated.  One  would  naturally  think  that  this  would  throw  a  tremen- 
dous overload  on  the  heart  and,  in  fact,  that  has  been  the  teaching;  but  ex- 
periments have  been  performed  on  animals  in  w'hich  one  half  of  the  pulmonary 
area  has  been  removed  without  showing  any  lowering  of  the  systemic  blood 
pressure.  The  remaining  vessels  dilated  to  such  an  extent  that  the  circulation 
was  carried  on  with  no  recognized  embarrassment.  It  is  also  a  common 
experience  today  in  inducing  artificial  pneumothorax  to  collapse  an  entire 
lung.  This  may  be  done  without  producing  any  serious  circulatory  embarrass- 
ment. While  these  facts  show  that  the  heart  is  able  to  withstand  whatever 
extra  burden  is  thrown  upon  it  by  this  procedure,  yet  it  would  not  be  safe 
to  advance  them  as  arguments  to  prove  that  no  extra  load  is  thrown  on  the 
heart  by  destroying  large  areas  of  pulmonary  vessels.  These  observations 
must  be  interpreted  rather  as  showing  that,  in  instances  where  no  untoward 
effects  appear,  the  heart  is  able  to  carry  on  its  function  in  spite  of  the  decrease 
in  vascular  area. 

The  heart  performts  its  function  best  w^hen  lying  freely  in  the  pericardium 
in  its  normal  bed  between  the  two  lungs ;  however,  if  any  considerable  amount 
of  lung  tissue  is  destroyed  in  one  lung,  either  by  cavity  formation  or  fibrous 
changes,  that  lung  contracts  and  becomes  smaller.  The  opposite  Itmg  takes 
upon  itself  a  state  of  compensatory  enlargement.  The  result  is  that  the 
heart  is  disturbed  in  its  relationships  to  the  surrounding  tissue.     The  con- 
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tracting  lung  often  withdraws  that  portion  which  is  normally  interposed 
between  the  heart  and  the  chest  wall  and  the  enlarging  lung  on  the  other 
hand  increases  correspondingly  in  volume  that  portion  of  its  tissue  which  lies 
between  the  heart  and  the  chest  wall. 

Another  condition  which  militates  against  its  normal  working  is  the  shifting 
of  the  heart  to  the  right  or  to  the  left  with  the  pathological  changes  which 
occur  in  the  pulmonary  tissue.  Sometimes  the  heart,  following  a  contracted 
right  lung,  will  shift  entirely  to  the  right  of  the  median  line,  and  more  often 
following  a  contracted  left  lung  will  shift  to  the  left.  In  some  cases  the 
entire  organ  lies  considerably  beyond  the  left  border  of  the  sternum.  As  the 
heart  shifts  its  position  it  is  compelled  to  functionate  at  a  corresponding  dis- 
advantage. 

Pleuropericardial  adhesions  also  interpose  obstacles  to  normal  action.  In 
instances  where  the  heart  is  markedly  shifted  to  one  or  the  other  side  the 
pericardial  space  is  encroached  upon  since  the  sac  cannot  move  in  toto  because 
of  its  attachments.  Instead  of  having  the  heart  moving  freely  and  unre- 
strictedly in  the  pericardial  sac,  we  have  it  pushed  over  to  one  or  the  other 
side  of  the  pericardium  while  the  other  is  encroached  upon  by  the  compen- 
sator ily  enlarged  lung.  In  other  instances  we  find  an  adherent  pericardium 
which  embarrasses  the  heart  in  its  rhythmical  contraction  and  expansion. 

In  pulmonary  tuberculosis  the  innervation  of  the  heart  and  its  endocrine 
control  too  are  disturbed.  During  toxenuia  the  action  of  the  sympathetic 
nerves  and  such  sympathicotropic  internal  secretions  as  that  from  the  adrenal 
body  and  the  thyroid  increase  the  tendency  to  accelerate  the  heart  beat.  This 
is  also  favored  by  the  shifting  of  the  acid  base  balance  (acidosis)  which  results 
'from  the  toxins  as  well  as  many  other  causes.  On  the  other  hand,  the  pul- 
monary vagus  of  the  parasympathetic  system  is  stimulated  and  sends  reflex 
impulses  to  the  heart  which  attempt  to  show  the  contractions.  The  resultant 
rate  depends  upon  the  relative  strength  of  these  opposing  stimuli. 

In  this  brief  discussion  I  have  attempted  to  show  a  few  of  the  complex 
factors  which  are  operating  to  disturb  the  normal  circulatory  efficiency  in 
pulmonary  tuberculosis  and  from  this  we  may  draw  conclusions  how  to  aid 
the  circulatory  mechanism  in  its  service  to  the  organism  during  the  time  that 
the  body  is  combating  the  disease.  It  is  evident  from  this  description  that 
there  is  practically  no  therapeutic  problem  as  far  as  the  heart  is  concerned 
in  early  clinical  tuberculosis,  but  that  the  problem  grows  and  becomes  a  serious 
one  as  the  disease  advances  with  its  prolonged  toxic  action  and  its  tissue 
destruction.  When  we  say,  then,  that  early  tuberculosis  is  practically  always 
curable,  the  cure  of  the  patient  at  this  favorable  time  should  be  the  answer 
to  the  heart  problem.  But  it  will  not  be,  for  cases  of  advanced  tuberculosis 
will  continue  to  be  found  which  we  as  physicians  will  be  called  upon  to  treat. 

The  particular  group  of  symptoms  which  destroy  the  tuberculous  patient 
are  those  which  are  due  to  the  toxins.  As  a  part  of  the  general  action  of 
toxins  there  is  a  disturbance  in  integrity  and  functional  activity  of  all  body 
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cells.  The  heart  and  bloodvessels  share  this  injury  and  it  is  probable  that 
this  proves  to  be  the  one  greatest  factor  in  interfering  with  the  normal 
working  of  the  circulatory  mechanism.  It  is  reinforced,  however,  by  many 
others  which  increase  its  difficulties. 

Therapeutic  measures  in  advanced  tuberculosis  should  be  directed  first 
toward  warding  off  toxic  effects  and  second  toward  improving  circulatory 
efficiency  when  it  is  disturbed.  Needless  to  say  rest  is  the  most  effective 
of  all  measures  of  relief  which  can  be  directed  toward  the  heart.  This  is 
evidenced  from  the  fact  that  it  requires  six  to  eight  times  as  much  blood  for 
muscles  in  action  as  it  does  for  muscles  at  rest,  and  that  the  lungs  are  called 
upon  to  furnish  six  to  eight  times  as  much  oxygen  to  provide  the  increased 
energy.  Translating  heart  contractions  into  terms  of  work  the  heart  does  an 
amount  of  work  daily  equivalent  to  raising  a  ton  weight  one  hundred  and 
twenty-two  feet.  Exercise  increases  this  and  active  tuberculosis  interferes 
with  the  normal  circulatory  mechanism  and  forces  the  heart  to  work  at  a 
disadvantage.  When  th^  disease  is  active  rest  should  always  be  prescribed  for 
safeguarding  the  heart  as  well  as  for  its  beneficial  effect  upon  the  disease 
as  a  whole. 

Since  the  main  heart  condition  met  in  tuberculosis  which  is  directly  trace- 
able to  the  disease  is  of  the  degenerative  type  there  is  little  in  the  way  of 
therapy  that  can  be  applied  w'hen  once  the  organ  begins  to  show  signs  of 
weakening.  Strain  upon  the  heart  muscle  usually  manifests  itself  by  vague 
symptoms.  The  patient  begins  to  show  signs  of  nervousness,  irritability, 
anxiety,  insomnia,  lagging  appetite,  and  usually  disturbed  digestion.  Rarely 
is  pain  present,  although  it  may  be  at  times.  This  condition  should  be  miet  by 
rest,  mental  and  physical.  Bromides  and  opiates  will  aid  in  bringing  about 
both,  although  the  latter  should  be  discontinued  as  soon  as  the  critical 
condition  is  past. 

Digitalis  in  large  doses,  twenty  to  thirty  drops  of  tincture  three  times 
a  day,  should  be  administered  for  its  effect  in  slowing  and  strengthening  the 
contraction  and  thus  favoring  the  filling  of  the  coronary  arteries  and  improv- 
ing the  heart's  nutrition.  Digitalis  should  not  be  given  in  small  doses,  but  in 
sufficient  amount  to  produce  slowing  of  the  pulse  or  nausea  within  a  short 
time.  Intravenous  preparations  are  even  better  than  those  given  by  the 
mouth.  If  the  heart  passes  the  crisis  digitalis  should  be  kept  up  for  some 
time.  I  usually  give  it  for  a  few  days,  then  discontinue  for  a  few  days  and 
resume  again.  Little  help  should  be  expected,  however,  when  frank  dilatation 
comes  on  as  a  result  of  the  disease,  for  then  therapeutic  measures  are  too 
late.     The  heart  has  fought  its  battle  and  lost. 

One  must  always  bear  in  mind  that  conditions  of  toxemia  are  accom- 
panied by  an  increase  in  acid  radicles  in  the  body  cells  and  a  decrease  in 
free  water  in  the  body.  While  the  degree  of  acidosis  may  not  be  severe, 
yet,  lasting  as  it  is  apt  to  do  over  a  long  period  of  time,  it  produces  its  dele- 
terious effect  upon  the  organism  as  a  whole.     It  may  be  combated  by.  the 
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administration  of  alkalies.  It  is  my  custom  to  combat  this  condition  by 
the  use  of  bicarbonate  of  sodium.  I  administer  about  ninety  grains  a  day 
for  a  period  of  several  weeks,  then  discontinue  for  a  week  or  two  and  resume 
again.  It  should  be  accompanied  by  large  quantities  of  water,  so  as  to  keep 
an  ample  free  water  supply  for  the  body  cells.  Or  it  may  be  used  by  the 
Murphy  drip,  employing  a  three  per  cent,  solution  and  continuing  three  to 
four  hours  a  day  for  two  or  three  weeks  or  more  at  a  time. 
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MYOCARDIAL  DEGENERATIONS  AND  THEIR  TREATMENT. 

BY  ALBERT  E.  ROUSSEL,  M.D.,  O.A.,  F.A.C.P., 

PHILADELPHIA. 

In  a  previous  communication,  published  in  1905,  I  pointed  out  that,  con- 
trary to  general  opinion,  diseases  of  the  myocardium  were  more  frequent 
than  those  of  the  endocardium,  and  quoted  the  statistics  of  Schott  that  the 
proportion  was  505  to  245.  More  recent  observations,  based  largely  on 
postmortem  examinations,  prove  conclusively  the  truth  of  these  observations, 
which  is  not  sufficiently  appreciated  by  the  profession.  This  does  not  include 
the  myocardial  changes  secondary  to  valvular  lesions,  which  again  are,  in 
the  majority  of  these  instances,  the  actual  cause  of  death. 

It  is  fortunate  that  a  better  appreciation  of  these  facts,  together  with  the 
additional  aids  to  diagnosis  afforded  by  the  fluoroscope,  orthodiagram  by 
X-ray  methods,  the  electrocardiogram,  the  sphygmomano-meter,  the  poly- 
graph, when  a  plebogram,  a  cardiogram  and  a  sphygmogram  are  to  be  taken 
at  the  same  time,  results  in  the  more  general  as  well  as  earlier  recognition  of 
these  important  conditions. 

Most  infections,  including  the  focal  type,  various  toxemias,  acute  and 
chronic,  some  dyscrasias,  anemia,  various  intoxications,  thromboses,  and  em- 
boli, if  of  a  certain  degree  of  intensity,  produce  changes  in  the  heart  muscle 
which  may  be  acute  or  chronic,  temporary  or  permanent. 

Albuminous  degeneration — one  of  the  early  changes — is  a  condition  met 
with  in  infectious  diseases,  diphtheria,  smallpox,  typhoid,  typhus,  remittent 
fever,  tuberculosis,  lobar  pneumonia,  erysipelas,  influenza,  measles,  septic 
processes,  gonorrhea,  and  even  a  comparatively  slight  attack  of  tonsillitis.  It 
is  probable  that  in  addition  to  the  toxins  generated,  in  many  of  these  instances 
where  continued  fever  is  present  this  may  also  be  a  factor.  This  form 
of  degeneration  is  characterized  by  a  pale,  turbid  condition  involving  in 
most  instances  the  entire  cardiac  muscle  and  relaxed,  soft,  brittle  walls. 
In  the  acute  form  suppuration  may  result,  or  it  may  resolve  into  the  chronic 
form. 

Arteriosclerosis  must  be  accepted  as  an  important  factor  in  many,  but 
not  in  all  cases,  of  cardiac  degeneration.  It  is  worthy  of  remembrance  that 
at  least  partial  occlusion  of  the  coronary  arteries  due  to  this  cause  may  be 
compensated  through  the  vessels  of  Thebesius  with  avoidance  of  otherwise 
resulting  damage.  Much  more  often,  however,  as  a  result  of  the  diminished 
blood  supply,  the  parts  undergo  an  anemic  necrosis  with  resulting  change  in 
the  muscular  fibres  either  in  loss  of  their  nuclei  or,  as  shown  by  J.  Renaut 
(1889),  fragmentation  or  fracture  of  the  fibre  itself.     Some  of  these  cases 
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may  be  postmortem  phenomena.  If  the  development  is  a  more  gradual  one 
the  muscle  fibres  which  have  undergone  th'is  anemic  necrosis  are  replaced 
by  fibrous  tissue  with  resulting  increase  in  the  size  of  the  heart  and  sub- 
sequent gradual  or  sudden  dilatation  of  its  walls. 

An  important  point  to  be  remembered  'is  that  one  of  the  most  common 
causes  of  sudden  death  is  due  either  to  sudden  obliteration  by  a  thrombus 
of  one  coronary  artery  which  has  been  narrowed  by  arteriosclerosis  or  end- 
arteritis. 

Myocardial  degeneration  secondary  to  hypertrophy  and  dilatation,  the 
result  of  overstrain  in  athletics,  is  far  more  common  than  is  admitted,  and 
when  the  heart  is  called  upon  for  reserve  force  in  an  acute  illness  it  is  often 
found  wanting.  I  cannot  refrain  from  quoting  from  an  address  I  delivered 
before  the  Philadelphia  College  of  Pharmacy  in  1895: 

"You  cannot  have  failed  to  note  the  short  duration  of  life  of  many 
athletes.  Any  acute  disease,  such  as  pneumonia,  typhoid  fever,  and  others, 
that  during  its  course  calls  upon  the  heart  for  extra  reserve  force,  even 
when  no  apparent  cardiac  disease  exists,  is  particularly  to  be  dreaded  in 
this  class  of  cases,  and  for  my  own  part  I  would  much  prefer  treating  a 
case  of  pneumonia  in  an  ai>]>arently  scrawny,  ill-developed  clerk  who  has 
never  even  handled  a  dumbbell,  than  in  one  of  our  overdeveloped  athletic 
subjects."  Recent  observations  on  the  socalled  soldier's  heart  tend  to  confirm 
these  statements. 

The  various  tachycardias  may  sometimes  result  in  cardiac  changes,  but 
not  nearly  so  often  or  so  pronounced  as  most  authorities  believe.  I  have 
at  present  under  my  care  a  neurotic  young  woman  whose  pulse  rate  has 
been  between  100  and  130  for  the  past  three  years,  with  but  very  sHght 
cardiac  hypertrophy.  Some  years  ago  I  began  to  believe  that  some  of  these 
cases  were  due  to  hpyerthyroidism  without  the  evidence  of  goitre  or  exoph- 
thalmos, and  acting  on  this  belief  I  had  had  three  patients  operated  upon 
for  the  rehef  of  the  tachycardia  by  ligation.  More  recent  experience  with 
basal  metabolism  has  confirmed  this,  but  I  now  have  them  treated  by  intensive 
dose  of  X-rays. 

In  the  first  case  the  result  was  a  perfect  cure  after  one  year's  duration, 
in  the  second  there  was  marked  amelioration,  while  in  the  third — the  one 
alluded  to  above — the  condition  remained  as  before  operation. 

Necessarily,  syphilis,  rheumatism,  gout,  and  occasionally  diabetes,  are 
the  important  etiological  factors  in  this  degenerative  change.  The  first  two 
diseases  should  give  a  positive  history,  but  an  important  fact,  which  is  not 
appreciated  as  much  as  it  should  be,  is  that  true  gouty  subjects  (rare  in  this 
country)  are  less  likely  to  show  myocardial  change  than  those  in  whom  the 
joints  have  never  been  inflamed,  but  who  suffer  from  other  irregular  mani- 
festations of  the  disease.  This  American  gout,  or  lithemia,  which  is  often 
difficult  of  recognition,  is  doubtless  in  many  instances  an  explanation  of 
those  cases   in  which  an  apparent  etiological   factor  could   not  be   found. 
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Recent  observations  would  seem  to  prove  that  spinal  fluid  findings  would  be 
of  value  in  cardiovascular  diseases  when  syphilis  is  suspected  and  the  blood 
Wassermann  test  is  negative. 

In  rheumatism  the  nodules  of  Aschoff — a  small  collection  of  cells  in  the 
myocardium — are  probably  inflammatory,  and  it  is  interesting  to  note  that 
they  are  more  apt  to  be  found  in  those  cases  which  have  presented  evidences 
of  subcutaneous  rheumatic  nodules. 

The  term  fatty  heart  means  fatty  overgrowth  with  resulting  fatty  infiltra- 
tion between  the  muscle  fibres,  and  not  infrequently  resulting  fatty  degenera- 
tion. The  first  is  an  abnormal  development  of  fat  in  or  between  the  muscular 
substance  of  the  heart,  often  impairing  the  contractile  power,  and  not  infre- 
quently resulting  in  actual  fatty  degeneration.  Hereditary  predisposition 
exercises  a  marked  influence  on  the  occurrence  of  obesity,  and  no  doubt  also 
on  resulting  fatty  infiltration.  The  condition  is  more  than  twice  as  common 
in  the  male  as  in  the  female,  and  is  generally  found  after  middle  life.  Im- 
proper food,  sedentary  habits,  alcoholism,  particularly  in  the  consumption  of 
malt  liquors,  are  important  factors. 

Most  of  the  cases  of  fatty  heart  are  found  in  corpulent  subjects  and 
the  simple  reduction  of  weight  in  these  cases  is  unfortunately  not  often 
accompanied  by  a  corresponding  improvement  in  the  cardiac  condition. 

Fatty  degeneration  is  a  change  in  the  muscular  fibres,  by  which  the 
transverse  striae  disappear,  being  replaced  by  granules  and  globules  of  fat — 
a  condition  of  defective  nutr'ition,  and  therefore  the  result  of  various  causes, 
old  age  perhaps,  associated  with  fatty  infiltration,  anemia,  either  primary 
or  secondary  to  repeated  hemorrhages,  or  wasting  diseases,  phthisis,  cancer, 
and  chronic  suppurating,  prolonged  fevers,  chronic  alterations  of  the  blood, 
purpura,  scurvy,  hemorrhagic,  diathesis,  certain  poisons,  phosphorus, 
arsenious  acid,  lead,  antimony,  and  last  but  not  least  alcohol.  Local  causes, 
such  as  pericarditis  and  hypertrophied  ventricular  walls,  as  well  as  disease 
of  the  coronary  arteries,  may  bring  it  about.  The  distribution  of  this  change 
varies.  When  secondary  to  acute  diseases  it  is  generally  uniform,  but  in  the 
majority  of  all  cases  the  left  ventricle  is  more  affected  than  the  right. 

A  point  of  imjx)rtance,  as  shown  when  we  entertain  the  question  of  diag- 
nosis of  both  of  these  conditions,  is  that  the  size  of  the  heart  may  be  normal 
or  only  slightly  increased  by  the  occurrence  of  secondary  dilatation  and 
occasionally  it  is  diminished.  This  condition,  however,  may  and  often  does 
occur  in  hearts  previously  enlarged. 

Brown  atrophy  is  a  not  common  degenerative  change,  but  may  exist  iti 
that  portion  of  the  heart  muscle  near  affected  valves.  In  the  old  and 
those  who  have  died  from  wasting  diseases  it  may  be  present.  I  have  seen 
several  marked  postmortem  evidences  of  this  kind  in  patients  who  have 
suflFered  repeated  and  profuse  hemorrhages  from  uterine  fibroids.  In 
several  other  instances  of  a  similar  nature  I  have  been  so  impressed  by 
the  physical  signs  and  symptoms  of  a  weak  heart  tliat  I  have  enjoined  par- 
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ticular  caution  in  the  administration  of  ether  in  those  cases  where  operations 
were  indicated. 

Amyloid  degenration  is  rare  and  not  often  recognized  macroscopically. 
Waxy  and  hyaline  degeneration  is  often  found  in  acute  infections  and  toxic 
conditions.  Myocarditis  of  rheumatism  is  a  fibrositis  or  typical  infiltration 
of  tissue  outside  of  muscle  bundles. 

The  consequences  of  myocardial  disease  necessarily  depend  upon  the 
degree  and  character  of  the  affection,  and  to  a  certain  extent  upon  the  parts 
involved.  In  all  cases,  however,  the  result  must  be  loss  of  contractile  power 
and  thus  lead  to  imperfect  filling  of  the  arterial  system  and  consequent 
visceral  anemia.  This,  it  is  to  be  noted,  is  much  more  marked  tlian  is  the 
correlative  venous  distention,  which  is  so  prominent  an  effect  of  dilatation 
of  the  heart. 

In  the  fibroid  heart,  hypertrophy  and  dilatation  usually  coexist,  and 
suggest  at  least  recognition  of  the  heart  as  the  main  issue  involved.  Dyspnea 
and  dropsy  are  sooner  or  later  present  and  the  symptoms  resemble  those 
of  dilation  of  the  heart.  The  first  sound  is  weak  and  toneless  and  has  been 
noticed  to  be  weaker  over  the  left  than  over  the  right  ventricle  when  the 
former  was  more  affected.  A  mitral  systolic  murmur  may  be  present,  but 
perhaps  recognized  only  in  the  recumbent  posture.  The  pulse  is  weak,  irregu- 
lar on  exertion,  normal  frequency,  or  may  be  as  infrequent  as  30.  The 
tension  is  as  a  rule  high.  Cardiac  pain  may  be  present,  but  rarely  to  a 
marked  extent.  In  many  instances,  however,  the  symptoms  have  been  remark- 
ably latent  and  death  may  be  sudden  apart  from  rupture  or  even  the  existence 
of  an  aneurysm. 

The  recognition  of  a  faint  cardiac  murmur  is  sometimes  one  of  con- 
siderable difficulty.  Ashner  noted  that  in  the  most  normal  individuals  pres- 
sure on  the  eyeball  causes  a  slowing  of  the  pulse  rate  up  to  ten  beats  to  the 
minute  through  vagus  inhibition,  and  Loeper  and  Moregeot,  in  December, 
191 3,  noted  the  abolition  of  this  reflex  'in  tabes. 

This  cardiac  inhibitory  reflex  may  be  considered  as  the  bilateral  group 
of  cells  in  the  medulla  at  the  level  of  the  nuclei  of  origin  of  the  vagi,  and 
when  the  tonic  action  constantly  exerted  through  this  centre  is  increased, 
cardiac  inhibition  results. 

I  have  been  much  interested  in  this  subject  and  for  the  past  several  years 
I  have  applied  this  method  in  the  examination  of  all  of  my  heart  patients, 
and  find  that  even  in  those  cases  where  no  apparent  reduction  in  frequency 
is  effected,  and  in  a  few  cases  where  it  is  increased,  in  the  majority  of  instances 
this  pressure  exercised  for  about  two  minutes  will  not  only  accentuate  exist- 
ing organic  murmurs,  sometimes  to  a  marked  degree,  but  will  also  bring  out 
a  previously  unsuspected  murmur.  On  the  other  hand,  functional  murmurs 
would  seem  to  diminish  in  intensHty  or  entirely  disappear.  The  test  is  easily 
made  and  merits  recognition. 
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Mackenzie  speaks  of  physiological  murmurs,  particularly  in  younger  sub- 
jects, occurring  in  apparently  normal  persons. 

The  diagnosis  of  many  cases  of  fatty  degeneration  is  to  my  mind  even 
more  difficult  than  that  of  a  fibroid  heart,  and  I  am  positive  that  often  cases 
of  this  disease  are  not  recognized  even  after  a  physical  examination.  This 
is  due  largely  to  the  fact  that  as  the  size  of  the  heart  in  simple,  fatty  degenera- 
tion may  be  little  changed,  the  area  of  dullness  may  present  no  alteration  on 
account  of  this  slight  dilatation  that  exists.  It  must  be  remembered,  how- 
ever, that  in  other  cases  fatty  degeneration  follows  preexisting  hypertrophy 
and  dilatation.  Significant  are  evidences  of  diminished  force  of  impulse, 
the  area  which  may  remain  normal.  Of  course,  if  dilatation  has  occurred 
the  impulse  is  diffuse.  Both  sounds  are  weakened  corresponding  to  the 
impulse,  but  necessarily  the  first  sound  shows  the  greater  alteration  on 
account  of  the  muscular  element;  it  is  of  less  volume,  shorter  in  duration, 
and  higher  in  pitch,  resembling  the  normal  second  sound,  which  is  of  course 
correspondingly  diminished  on  account  of  the  weakened  distention.  In 
some  cases  it  is  alone  discernible. 

The  first  silence  is  longer  than  normal  on  account  of  the  shorter  first 
sound.  Thus  the  sounds  resemble  those  of  the  fetal  heart,  particularly  when 
the  action  is  rapid.  If  on  repeated  examinations  where  the  area  is  not 
increased  there  is  noticed  a  greater  relative  diminution  of  the  aortic  second 
sound  than  of  the  pulmonic,  it  is  fair  to  assume  that  the  left  ventricle  is 
chiefly  affected  and  vice  versa.  The  greater  involvement  of  the  left  ventricle 
can  thus  be  demonstrated  in  the  parenchymatous  change  resulting  from 
high  temperature  in  typhoid  and  other  fevers. 

The  rhythm  varies  greatly.  Extrasystoles,  auricular  fibrillation,  auricular 
flutter,  irregularities  and  abnormal  rhythm  due  to  injury  of  the  conducting 
s)'stem,  pulsus  alternans  may  all  be  the  expression  of  an  injured  or  impaired 
heart  muscle.  The  action  of  the  heart  may  be  regular  and  normal  in  fre- 
quency, particularly  if  dilatation  is  not  marked.  The  source  of  the  action  of 
the  heart  is  now  placed  in  the  muscle  itself;  and  Gaskell  describes  as  its 
functions  rhythmicity,  excitability,  contractibilit)'',  conductivity,  and  tonicity. 
Q)nsequently  any  of  the  various  forms  of  arrhythmia  may  occur,  including 
complete  heart  block  and  Stokes-Adams  disease,  also  fibrillation.  It  must 
be  remembered,  however,  that  occasionally  some  of  these  conditions  may 
occur  and  continue  for  years  without  recognizable  existence  of  cardiac  disease, 
and  are  quite  often  found  in  children.  However,  infrequency  of  pulse  with 
or  without  hypotension,  when  observed  after  middle  life,  is,  to  say  the  least, 
si^ggestive. 

An  active  business  man  applied  for  an  increase  of  twenty  thousand  dollars 
of  insurance,  which  was  granted.  Some  weeks  afterward  he  called  my  atten- 
tion to  the  fact  of  the  lowering  of  his  pulse  rate  to  about  fifty-eight.  A 
careful  examination  revealed  evidences  of  cardiac  degeneration,  and  not- 
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withstanding  treatment  he  died  in  an  attack  of  angina    (the  first)    within 
three  months  of  his  insurance  examination, 

I  have  always  taught  my  classes  to  differentiate  in  the  use  of  the  terms 
frequent  and  quick  as  applied  to  the  pulse.  Frequency  has  to  do  with  the 
number  of  beats  to  the  minute,  while  quickness  applies  to  the  duration  of 
the  pulse  wave.  Conversely  the  difference  between  infrequent  and  slow 
should  be  noted. 

Cardiac  oppression  and  pain  are  frequently  present,  but  are  not  always 
indicative  of  the  severity  of  the  case.  I  must  agree  with  those  who  object 
strongly  to  the  term  false  angina  pectoris  as  differentiated  from  the  true. 
Pains  produced  elsewhere  and  referred  to  the  heart  should  be  called  extra- 
cardiac.  But,  on  the  other  hand,  it  is  important  to  recognize  the  fre- 
quency of  epigastric  pains  and  occasional  epigastric  Head's  zones  found  in 
heart  disease  and  probably  the  result  of  referred  nerve  excitation.  These 
may  explain  the  still  too  frequent  and  unwarrantable  reports  of  sudden 
death  from  acute  indigestion.  I  believe  also  that  attacks  of  angina  pectoris 
must  be  accepted  to  vary  greatly  in  the  degree  of  severity  and  need  not 
present  the  classical  description  of  the  extreme  degree,  which  to  my  mind 
frequently  shows  an  advanced  condition  and  consequent  early  death.  There- 
fore the  lesser  degree,  or  anginoid  pain,  especially  on  exertion,  is  apparently 
no  more  dangerous  than  other  cardiac  symptoms.  Indeed  it  must  be  remem- 
bered that  cardiac  pain  produced  by  overexertion  may  occur  in  a  perfectly 
healthy  heart.  On  the  other  hand,  its  occurrence  and  continuance  while  at 
rest  has  an  entirely  different  significance.  Toxic  angina  in  women  is  often 
less  serious  and  may  be  due  to  intestinal  tract  with  hyperesthesia  of  skin 
and  muscles  of  abdomen  often  on  one  side.  Aortitis,  often  due  to  syphilis, 
may  produce  a  paroxysmal  pain  high  in  the  chest  and  sometimes  to  the  back 
of  the  neck  without  radiation.  Tenderness  on  pressure  of  the  left  breast, 
so  marked,  may  produce  an  attack  of  angina. 

Early  dyspnea,  frequently  with  cough,  especially  without  or  but  on  slight 
exertion,  and  not  accompanied  by  evidence  of  pulmonary  edema,  is,  I 
believe,  one  of  the  most  important  symptoms.  The  edema  itself  is  of  course 
not  grave,  but  if  it  is  removed  longer  intervals  of  comfort  may  be  secured. 
Occasionally  the  socalled  cdeme  a  bascule,  or  seesaw  edema,  is  noticed  which 
changes  from  side  to  side  according  to  the  position  of  the  patient.  These 
attacks  may  be  due  to  heart  block  or  auricular  fibrillation  or  flutter.  Syncopal 
attacks  are  not  uncommon  and  vary  in  intensity;  the  degree  may  be  so 
great  as  to  simulate  apoplexy,  without,  of  Course,  resulting  paralysis.  They 
may  come  on  suddenly,  independent  of  exertion,  and  resemble  asthma  or 
a  continuous  sense  of  suffocation,  or,  as  already  remarked,  muscular  exertion 
may  be  necessary  to  bring  them  into  evidence. 

Other  symptoms  are  pale  skin,  mucous  membranes  bluish,  and  extremities 
cold,  morale  often  depressed.  Symptoms  of  venous  distention  are  rare, 
except  slight  edema  above  the  ankle ;  gastrointestinal  symptoms  and  constipa- 
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tion  are  common,  but  dropsy  is  never  present  without  dilatation,  which, 
however,  occurs  in  about  one  third  of  the  cases.  The  amount  of  urine  is 
apt  to  be  diminished  often  to  only  one  half  or  even  one  fourth  the  normal 
amount.  A  slight  quantity  of  albumin  and  narrow  hyaline  casts  may  be 
present  without  kidney  disease.  The  phenolsul-phonephthalein  test  shows 
that  the  elimination  is  normal  or  but  slightly  decreased  except  in  the  primary 
renal  group  of  cases,  and  more  important  the  blood  chemistry  is  normal  or 
but  little  changed. 

Hypertension  is  found  in  many,  but  by  no  means  all,  of  these  cases. 
Pulse  pressure  may  be  high.  But  in  my  experience  hypotension  is  also  to 
be  dreaded.  Both  terms,  however,  are  only  relative  ones  and  I  have  known 
several  cases  where  the  lowering  of  the  systolic  pressure  below  about  180 
was  attended  by  the  return  of  pulmonary  edema. 

G>existing  degeneration  of  other  organs  often  modifies  the  general  char- 
acter of  the  symptoms  of  fatty  degeneration,  but  the  existence  of  arterio- 
sclerosis is  no  more  pertinent  to  the  diagnosis  than  the  yellow  arcus. 

Fatty  overgrowths  rarely  give  rise  to  distinctive  symptoms  unless  infiltra- 
tion or  fatty  degeneration  has  supervened.  Necessarily  the  heart  sounds  are 
less  clearly  conveyed  to  the  ear  than  in  health,  but  in  these  cases  it  has 
often  seemed  to  me  that  after  exercise  the  sounds  become  more  distinct,  while 
the  contrary  is  likely  to  occur  in  cases  of  the  degenerative  form. 

The  determination  of  the  function  capacity  of  the  heart  is  of  great  im- 
portance, but  very  difficult  to  estimate.  Herz  determines  the  pulse  rate  per 
minute  and  then  causes  the  patient  to  extend  and  flex  the  right  forearm 
without  much  muscular  contraction  for  one  minute.  In  the  normal  heart 
there  is  no  change,  but  in  the  weak  heart  the  frequency  is  reduced  from 
five  to  twenty  beats  per  minute.  Shapiro  counts  the  pulse  first  in  the 
recumbent  and  then  in  the  sitting  position. .  In  health  the  frequency  should 
be  increased  from  three  to  ten  beats  per  minute,  but  in  the  weak  heart 
there  is  an  absence  or  diminution  of  this  frequency.  Barringer  measures 
systolic  blood  pressure  at  intervals  of  thirty  seconds  after  the  cessation  of 
varying  amounts  of  work  performed  by  raising  dumbbells  or  a  steel  bar. 
He  believes  that  if  the  curve  formed  by  plotting  these  results,  rises,  i.  e.,  if 
the  systolic  pressure  reached  the  maximum  not  immediately  at  the  cessation 
of  work  but  from  thirty  to  120  seconds  later,  the  work  performed  is  over- 
taxing the  heart.  He  believes  that  the  amount  of  work  just  sufficient  to 
produce  such  a  blood  pressure  reaction  may  be  used  as  a  measure  of  the 
heart's  functional  capacity.  Rapport,  however,  has  shown  that  in  normal 
individuals  cessation  of  work  is  always  followed  by  a  rise  in  blood  pressure, 
more  or  less  proportional  to  the  amount  of  work  done.  Pulse  pressure 
determinations  have  proved  of  little  value  in  the  study  of  cardiac  function. 

I  must  express  my  regret  that  the  rontgen  rays  are  not  more  generally 
used  in  cardiac  diagnosis.  The  use  of  the  electrocardiograph  is  necessarily 
more  limited,  but  there  is  no  excuse  for  the  limited  use  of  the  former. 
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For  some  years  past  it  has  been  my  custom  in  teaching  to  have  sections  of 
the  class  present  at  the  fluoroscopic  examination  and  more  recently  in  order 
to  avoid  enlargement  of  the  heart  silhouette  produced  in  the  examination,  I 
include  the  orthodiagraphic,  or  telerontgen  graphic  methods  for  the  excellent 
reason  that  I  believe,  and  this  notwithstanding  the  opposite  view  held  by 
MacKenzie,  that  these  are  the  most  accurate  methods  of  determining  the 
size,  shape,  position  and  movements  of  the  heart. 

PROGNOSIS. 

It  is  interesting  to  note  that  the  negro  mortality  from  one  to  five  years 
and  from  thirty-four  to  fifty-six  years  is  double  that  of  the  white,  but  the 
mortality  in  cases  with  severe  cardiac  pain  in  the  white  is  increasing  and 
is  already  double  that  of  the  negro.  Up  to  twenty-four  years  the  death  rates 
of  both  white  and  negro  females  are  higher  than  that  of  males,  while  later 
it  is  much  higher  for  the  males,  Male  Russian  Jews  show  a  peculiar  liability 
to  thromboangiitis  obliterans.  Eighty-five  per  cent,  of  the  deaths  after 
forty  years  and  one  fifth  of  all  deaths  are  due  to  heart  trouble. 

Many  patients  die  suddenly  \vhen  the  symptoms  are  either  absent  or  not 
considered  of  sufficient  importance  to  merit  treatment;  but  too  many  cases  of 
so-called  heart  failure  with  fatal  termination  are  recorded  in  patients  who 
have  recently  been  under  observation  and  in  whom  the  condition  was  unrecog- 
nized. In  most  cases  the  outlook  is  most  serious,  but  perfect  recoveries  of  the 
parenchymatous  fatty  types  after  both  acute  and  even  chronic  infections  are 
everyday  occurrences.  And  even  in  the  cases  accompanied  by  arteriosclerosis 
and  dilatation  much  may  be  done  to  prolong  life  and  render  the  patients  com- 
fortable provided  they  are  made  to  recognize  the  important  fact  that  they 
must  cut  down  a  varying  but  generally  large  proportion  of  their  work. 

TREATMENT. 

The  acute  myocardial  changes  following  infections  are  generally  attended 
by  a  more  or  less  persistent  increased  frequency  of  pulse  rate,  even  while  at 
rest,  with  a  low  blood  pressure — approximately  90  systolic  and  60  diastolic. 
A  diminished  pulse  frequency  in  these  cases  can  be  accepted  as  a  normal 
result. 

Rest,  followed  by  gradual  exercise,  is  of  main  importance,  with  the 
exhibition  of  tonic  doses  of  strychnine.  In  acute  myocardial  degeneration, 
which  sometimes  accompanies  syphilis,  the  question  arises  as  regards  the  use 
of  Ehrlich's  salts.  Personally,  I  am  inclined  to  believe  that  the  administration 
of  mercury,  either  hypodermically,  by  inunction,  or  by  mouth,  is  the  safer 
plan  to  pursue  provided  we  subsequently  obtain  repeated  negative  Wassermann 
reactions.  If  this  does  not  follow,  or  if,  in  the  rare  instance,  mercury  cannot 
be  given — as  in  a  case  of  malignant  precocious  syphilis  that  I  reported — com- 
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paratively  small  doses  of  the  older  salts  should  be  g^iven  in  preference  to  the 
new,  and  of  course  the  subsequent  use  of  mercury.  These  remarks  apply 
with  equal  force  to  the  cardiac  cases  which  develop  in  the  later  stages  of  lues, 
with  the  addition  of  the  iodides,  which  are  often  very  useful. 

In  the  chronic  forms  sufficient  exercise  should  be  permitted,  short  of  pro- 
ducing heart  strain — alternating,  if  necessary,  with  periods  of  rest  in  bed. 
This  can  only  be  determined  by  a  careful  study  of  the  individual  case.  All 
excesses  are  of  course  to  be  avoided.  The  food  should  be  restricted  to  the 
necessary  caloric  value ;  meat  diminished,  and  cooked  in  such  a  manner  a's  to 
be  moat  digestible.  It  is  to  be  remembered  that  acute  indigestion  may  cause 
death  through  the  crippled  heart.  Liquids  should  not  be  taken  in  large 
quantities. 

Attention  to  the  condition  of  the  bowels  is  of  importance — the  regular  use 
of  an  afterdinner  pill,  or  an  occasional  mercurial  purge  followed  by  a  saline, 
alternating  from  time  to  time  with  high  rectal  irrigation.  In  persons  of  over- 
weight the  restriction  of  the  use  of  fats,  starches  and  sugars  is  often  sufficient 
to  cause  a  reduction  and  improvement  of  symptoms.  Massage  and  medical 
gymnastics  are  especially  useful  in  these  cases. 

The  Oertel  and  Schott  treatment  are  also  useful  in  selected  cases,  and 
can  be  carried  out  at  home  with  a  trained  attendant. 

Digitalis,  digalen,  digipuratum  and  strophanthus  are  useful  in  the  dilated 
group,  but  are  to  be  used  with  high  tension.  I  frequently  add  tincture  of 
aconite  to  one  of  these  preparations  with  satisfactory  results.  The  intra- 
venous method  should  be  reserved  for  particular  indications  and  extreme  cases. 

NITRITES. 

Most  useful  is  the  soda  salt,  which  can  be  associated  with  either  aconite  or 
digitalis.    They  can  be  given  in  larger  doses  than  usually  employed. 

In  the  bradycardia  group  aromatic  spirits  of  ammonia,  fifteen  minims 
every  two  or  three  hours,  caffeine,  and  small  doses  of  strychnine  should  be 
given. 

Diuretin  is  useful  in  the  edematous  cases  and  may  be  associated  with 
infusion  of  digitalis.    Also  the  combination  of  calomel,  digitalis,  and  squills. 

Rather  curiously  there  is  a  widespread  fear  regarding  the  use  of  morphine 
in  these  conditions.  In  my  opinion  it  is  dhe  of  our  most  useful  drugs  in  the 
treatment  of  severe  cases  of  heart  failure,  and  I  find  that  chloral  hydrate  is 
often  more  useful  as  a  hypnotic  than  some  of  the  newer  preparations,  such  as 
barbital  or  veronal. 

Venesection  is  useful  in  dyspnea  due  to  threatening  or  existing  pulmonary 
edema,  particularly  with  dilatation  of  the  right  auricle,  but  it  has  no  lasting 
effect  in  hypertension.  It  helps  redistribute  the  blood  and  may  cause  an 
elimination  of  the  water  retained.  If  the  hemoglobin  percentage  is  below 
seventy  it  is  contraindicated. 
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The  amount  of  salt  should  be  limited.  Anemic  patients  should  be  given 
a  fairly  ample  protein  allowance,  and  kidney  cases  a  diminished  one.  While 
in  hypertension  a  diet  of  milk  and  vegetables  should  be  recommended  and  the 
Karrell  cure  of  twenty-five  c.  c.  of  milk  to  the  kilo  of  weight  is  useful  in  fat 
subjects.  Strong  coffee  and  tea  as  well  as  much  alcohol  should  be  pro- 
hibited but  on  the  other  hand  I  know  of  nothing  more  useful  in  severe  pain 
and  asthma  than  cognac  or  whiskey  and  a  good  claret  is  one  of  the  best 
appetizers  and  consequently  blood  makers. 

In  addition  to  massage  respiratory  gymnastics  are  useful.  During  inspira- 
tion the  diaphragm  is  drawn  downward  with  the  result  that  there  is  an  influx 
of  blood  in  the  chest  cavity.  Note  the  inspiratory  collapse  of  the  veins  of  the 
neck.  At  the  same  time  pressure  on  the  abdominal  organs  causes  a  rise  in 
intraabdominal  pressure  as  proved  by  swelling  of  the  veins  of  the  lower 
extremities,  sometimes  seen  during  inspiration.  The  patient  is  made  to  inhale 
deeply  and  to  exhale  in  two  steps  in  a  cogwheel  manner,  twice  daily,  each 
time  for  a  minute,  with  pressure  of  the  hands  against  the  lower  part  of  the 
thorax. 

In  relaxed  abdomens,  particularly  those  with  gastroptosis,  an  abdominal 
bandage  is  of  great  advantage,  and  I  have  some  time  found  use  for  the  heart 
batidage  of  Abbe  (Herstutse). 

DISCUSSION. 

Dr.  H.  C.  Gardinier,  of  Troy,  N.  Y.,  in  discussing  these  three  papers,  asked  Dr. 
Pottenger  how  frequently  he  met  the  so-called  small  heart,  dropped  or  ptosed  heart, 
or  bathycardia,  in  his  clinical  work ;  how  frequently  had  he  found  tuberculosis  clinically 
or  at  autopsy  table  associated  with  mitral  valve  disease,  especially  organic  mitral  stenosis. 

In  regard  to  Dr.  Bishop's  paper,  he  said  he  had  had  no  experience  whatever  with 
quinidine,  and  that  he  had  been  so  well  satisfied  with  the  treatment  of  auricular  fibrilla- 
tion by  rest,  quiet,  diet,  and  digitalis  that  he  had  been  reluctant  to  take  up  the  use  of 
this  quinine  salt,  especially  since  serious  results  and  some  fatalities  from  its  use  had 
appeared  in  the  literature. 

Dr.  Roussel,  he  thought,  had  not  brought  out  in  his  paper  the  importance  of  a 
recognition  of  the  gallop  rhythm  in  the  diagnosis  and  prognosis  of  myocardial  disease. 
His  experience  had  been  that  gallop  rhythm  occurred  in  most  cases  of  severe  myocardial 
disease,  and  while  it  might  disappear  it  not  infrequently  returned  and  from  the  view- 
point of  prognosis  might  be  looked  upon  much  as  true  pulsus  alternans  is  considered. 

Dr.  Thomas  F.  Reilly,  of  New  York,  said  that  all  conditions  of  heart  disturbance 
were  called  myocarditis  and  the  importance  of  valvular  murmur  was  neglected.  To  say 
murmur  meant  nothing.  The  only  proof  that  there  was  something  wrong  with  the  heart 
was  the  presence  of  a  murmur,  the  only  symptom  which  irregular  hearts  had  in  common. 
In  every  case  of  endocarditis,  myocarditis  was  present,  and  every  case  of  myocarditis 
could  not  be  recognized  as  such  with  a  murmur  associated  with  one  of  the  auricles.  In 
treating  these  cases  large  doses  of  arsenic  should  not  be  used.  When  arsenic  was  used 
instead  of  mercury,  one  decigram  injected  into  the  buttocks  he  considered  a  "safe"  dose. 
He  also  said  that  he  knew  of  no  single  measure  that  did  so  much  good  in  myocarditis 
as  a  dry  diet.  Concerning  the  use  of  quinidine,  its  administration  for  the  first  time 
would  cause  the  pulse  to  run  much  higher.  In  about  twenty-five  or  thirty  per  cent,  of 
the  patients  taking  quinidine,  the  fibrillation  did  not  disappear. 
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Dr.  C.  G.  Jennings,  of  Detroit,  said  that  Dr.  Pottenger  had  stated  that  tachycardia 
was  not  a  symptom  which  occurred  in  tuberculosis  more  frequently  than  in  other  dis- 
eases. He  thought  this  observation  somewhat  unusual,  as  he  had  found  tachycardia  to 
be  a  symptom  in  practically  all  early  cases  of  tuberculosis  he  saw.  Dr.  Pottenger 
might  see  his  patients  at  rest  more  frequently  than  the  office  consultant,  and  it  might  be 
that  under  these  circumstances  tachycardia  was  not  so  frequent.  He  believed  there  was 
usually  a  moderate  tachycardia  in  early  tuberculosis.  He  agreed  with  Dr.  Roussel  thait 
morphine  was  a  powerful  stimulant  in  pneumonia,  as  it  was  in  myocarditis.  It  was  a 
respiratory  depressant  but  not  in  moderate  doses ;  only  when  given  in  large  doses.  Pneu- 
monia patients  needed  rest  and  morphine  often  gave  it  when  nothing  else  would. 

Dr.  J.  I.  Johnston,  of  Pittsburgh,  said  he  wished  to  stress  one  thing  which  Dr. 
Rousell  had  already  stated,  and  that  was  that  much  could  be  learned  concerning  the 
heart  by  checking  up  electrocardiographic  work  with  fluoroscopic  study.  His  experience 
with  the  use  of  quinidine  had  been  limited,  but  all  his  work  had  been  checked  up  by 
the  electrocardiogram  and  he  felt  sure  that  quinidine  did  correct  fibrillation  in  a  certain 
number  of  cases.  In  one  case  particularly,  the  patient  responded  very  well  and  had 
remained  free  from  fibrillation  for  over  a  year.  From  a  study  of  the  literature,  as 
well  as  from  indirect- personal  knowledge,  he  believed  the  use  of  the  drug  was  not  free 
from  danger,  and  that  in  all  cases  minimum  doses  should  be  used  at  first. 

Dr.  J.  Diner,  of  New  York,  wished  to  take  exception  to  a  remark  made  by  Dr.  Jen- 
nings, as  he  did  not  think  it  would  look  well  in  the  records  to  state  that  a  physician  had 
not  time  to  give  a  careful  examination  of  the  patient.  He  believed  the  fluoroscope  was 
a  valuable  means  of  diagnosis,  but  the  expert  diagnostician  had  perfected  himself  and 
did  make  accurate  diagnoses  without  the  aid  of  the  fluoroscope. 

Dr.  RoBRERT  T.  Morris,  of  New  York,  said  he  considered  opium  was  better  than 
morphine  because  of  its  slower  and  longer  continued  action,  with  fewer  reactions.  If 
one  spoke  in  terms  of  the  extreme  action  of  the  alkaloids  of  opium,  it  was  possible  to 
arrive  at  Dr.  Reilly's  view  of  the  criminal  phase  of  the  subject.  Opium,  properly  used, 
however,  lessened  the  degree  of  destructive  influence  that  was  carried  to  the  centres  of 
consciousness  when  pain  was  engaged  in  sending  these  impulses. 

Dr.  R.  D.  Rudolf,  of  Toronto,  wished  to  ask  Dr.  Pottenger  if  he  had  any  record 
of  cases  where  the  auricular  rate  had  been  slowed  by  digitalis.  He  had  not  seen  any. 
He  had  used  quinidine  a  good  deal  in  the  Toronto  General  Hospital  and  in  about  fifty 
per  cent,  of  the  cases  had  been  able  to  restore  the  auricular  rhythm  temporarily.  This 
had  been  confirmed  by  the  electrocardiograph.  In  several  instances  the  normal  rhythm 
had  been  sustained  for  two,  three,  or  even  four  months.  When  the  auricular  fibrillation 
had  recurred  he  had  been  able  to  remove  it  a  second  time  by  quinidine.  He  agreed  with 
Dr.  Pottenger  that  when  the  rhythm  had  been  restored  the  patient  was  often  not  so 
much  benefitted  as  one  might  expect.  Quinidine  was  still  in  the  experimental  stage  and 
its  use  should  be  confined  to  hospitals  where  the  patients  were  under  constant  observation. 

Dr.  HvMAN  I.  Goldstein,  of  Camden,  N.  J.,  said  the  terms  myocardial  disease 
and  myocarditis  had  been  used  in  the  past  to  describe  certain  conditions  of  the  heart 
muscle.  Some  preferred  the  use  of  the  term  myocardial  disease ;  others,  as  in  the  present 
discussion,  were  using  the  term  myocarditis.  Which  term  was  correct?  Dr.  Reilly 
had  stated  that  every  case  of  endocarditis  was  an  indication  of  myocarditis.  Was  this 
alwa3's  a  irue  myocarditis,  or  was  it  myocardial  disease  or  weakness. 

Dr.  John  J.  Johnston,  of  Pittsburgh,  said  he  believed  we  could  learn  a  great 
deal  concerning  the  heart  by  electrocardiographic  work  with  fluoroscopic  study.  He 
had  had  limited  experience  with  quinidine,  but  all  their  work  was  checked  up  by  the 
electrocardiograph.  Quindine  did  correct  fibrillation  in  time.  He  had  one  case  which 
responded  very  well,  but  he  felt  that  the  use  of  the  drug  was  not  free  from  danger. 
Small  doses  should  be  used  at  first  in  all  cases. 
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Dr.  Ross  V.  Patterson,  of  Philadelphia,  said  that  the  intermittent  and  recurrent 
character  of  fibrillation  had  not  been  emphasized.  There  could  be  no  doubt  that  many 
cases  of  auricular  fibrillation  were  recurrent  and  that  there  was  a  spontaneous  tendency 
to  crises  in  many  cases,  and  that  with  the  administration  of  quinidine  it  should  be  con- 
sidered whether  the  restoration  of  mechanism  was  due  to  the  use  of  quinidine  or  to  the 
spontaneous  tendency  present  in  many  of  those  ca^s.  There  could  be  no  doubt  that 
quinidine  was  protoplasmic.  Possibly  it  was  due  to  this  fact  that  it  had  such  an  effect 
on  the  heart.  No  heart  action  was  really  increased  with  the  use  of  quinidine.  In  some 
cases  the  heart  was  more  affected  with  fibrillating  auricles  than  it  was  with  normal 
mechanism  through  the  use  of  quinidine.  It  might  be  that  despite  its  use  the  abnormal 
mechanism  was  converted  to  normal  mechanism,  with  some  danger,  in  the  hope  that 
the  normal  mechanism  would  remain  after  the  treatment  with  quinidine  was  discontinued. 

Dr.  R.  D.  Rudolf  asked  Dr.  Bishop  whether  he  subscribed  to  the  general  statement 
that  quinidine  should  not  be  used  in  a  case  of  decided  decompensation.  He  thought  that 
should  be  known  and  borne  in  mind. 

Dr.  F.  M.  PoTTENGER,  of  Mourovia,  Cal.,  said  there  were  a  few  questions  which  had 
been  asked  him  that  he  should  like  to  answer.  First,  the  small  heart  in  tuberculosis 
was  a  difficult  thing  to  determine  and  he  thought  the  only  way  it  could  be  determined 
was  in  the  early  cases.  There  had  been  cases  in  which  hearts  had  been  measured  by 
the  orthodiagraph.  One  man  several  years  ago  had  a  heart  that  measured  small  for 
him,  which  was  the  case  in  a  large  percentage  of  these  cases  of  tuberculosis.  All  people 
have  some  tuberculosis.  About  fifty  per  cent,  of  adults  have  adhesions  in  the  lungs. 
He  could  not  explain  the  fact  that  people  with  small  hearts  should  prove  tuberculous. 
He  saw  no  reason  why.  Certain  conditions,  however,  might  have  a  tendency  to  make 
the  heart  smaller.  There  was  a  possibility  that  the  patient  with  tuberculosis  did  not  fill 
his  auricles  as  fully  as  normally  he  might,  consequently  there  would  be  less  blood  in 
the  auricle  and  he  might  have  a  smaller  heart,  but  he  did  not  believe  it.  It  was  simply 
a  condition  in  which  the  heart  was  small.  He  said  he  meant  that  was  the  reason  for  it. 
Of  course  there  was  no  average  size  for  hearts  because  individuals  varied  and  many  of 
the  statistics  of  that  kind  were  not  reliable.  Dr.  Jennings,  he  said,  evidently  did  not 
understand  his  statement  concerning  the  rapid  heart.  The  rapid  heart  was  a  factor  and 
was  important  simply  when  a  patient  was  exercising  and  when  a  patient  was  at  rest  the 
heart  was  not  necessarily  rapid.  The  more  these  things  were  studied  the  more  symptoms 
would  be  understood  and  the  better  they  would  be  able  to  understand  their  patients. 

Dr.  A.  E.  Roussel,  of  Philadelphia,  said  that  regarding  the  relative  proportion  of 
myocardial  disease  to  valvular  disease  attended  with  symptoms  meant  coexisting  myo- 
cardial disease.  As  long  as  the  muscle  in  valvular  disease  remained  healthy  there  were 
practically  no  symptoms  and  the  individual  was  capable  of  normal  effort.  Tachycardia 
in  tuberculosis  was  more  the  question  of  heart  instability,  increased  frequency  on  slight 
exertion  and  perhaps  diminished  frequency  at  rest.  Regarding  the  gallop  rhythm,  the 
various  changes  in  rhythm  in  myocardial  disease  were  all  of  them  more  or  less  sig- 
nificant and  yet  it  was  interesting  to  note  that  not  infrequently  in  patients  over  forty 
years  of  age  an  intermittent  pulse  might  develop  and  continue  for  the  rest  of  the 
patient's  lifetime  without  an  appreciable  shortening  of  it.  He  also  mentioned  tropical 
infections  and  these  necessarily  included  valvular  disease  associated  more  or  less  with 
sluggish  intestines,  resulting  in  a  condition  of  toxemia  which  seemed  to  be  productive 
of  cardiac  change. 

Regarding  the  differentiation  between  the  tachycardia  which  occurred  in  tuberculosis 
and  that  which  occurred  in  hyperthyroidism  and  the  soldier's  heart,  or  the  syndrome 
heart,  it  was  here  that  he  must  insist  that  the  diminution  of  the  basal  metabolism  was 
of  prime  importance  in  distinguishing  these  relative  conditions.  Concerning  the  use  of 
morphine,  he  was  glad  that  the  speakers  had  agreed  with  him  regarding  its  usefulness 
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in  acute  dilatation  of  the  heart,  and  incidentally  he  wished  to  make  reference  to  Dr. 
Reilly's  remarks  on  the  use  of  morphine  in  pneumonia.  He  thought  he  was  in  error. 
Morphine  was  of  prime  importance  in  pneumonia,  but  it  should  be  used  with  the 
greatest  caution  at  or  near  the  time  of  the  crisis.  Recently  he  had  had  a'  case  in  New 
York,  a  patient  sixty-three  years  of  age  with  a  massive  pneumonia  on  the  left  side  and 
a  bad  myocardial  frequency  with  agute  nephritis.  To  the  astonishment  of  all,  the  patient 
made  an  unexpected  and  perfectly  good  recovery.  Regarding  the  use  of  quinidine,  it 
was,  his  experience,  although  limited  to  hospitals,  that  it  should  be  exhibited  practically 
only  in  hospital  cases  that  could  be  kept  carefully  under  observation,  and  it  would 
seem,  as  the  results  desired  could  practically  be  secured  by  other  methods  and  as  there 
was  distinct  proof  of  certain  untoward  effects  that  might  occur,  that  this  exhibition 
should  always  be  used  with  caution. 

Dr.  L.  F.  Bishop,  of  New  York,  said  that  quite  a  number  of  interesting  questions 
had  been  raised.  First,  as  to  the  question  of  digitalis.  He  did  ncrt  think  they  would 
ever  know  all  about  it,  but  they  were  learning  things  all  the  time,  and  fibrillation  of 
course  had  aided  them  more  than  anything  else.  When  it  was  recalled  that  only  since 
1908  had  they  known  anything  about  fibrillation,  it  was  easily  understood  that  all  the 
natural  history  of  it  could  not  yet  be  known.  He  stressed  that  question  of  natural  his- 
tory because  he  thought  that  only  from  natural  history  could  the  treatment  be  judged. 
Take  the  very  question  of  what  would  stop  fibrillation ;  one  of  the  few  things  that 
stopped  fibrillation  was  digitalis.  Take  the  question  of  the  drugs  that  had  a  tremendous 
reputation.  Thousands  of  doctors  used  them.  He  did  not  doubt  that  they  were  taken 
up  in  every  college.  Look  at  the  cactus  for  instance.  No  doctor  he  had  ever  known 
had  ever  been  able  to  discover  any  good  cactus,  but  it  had  a  great  reputation  in  heart 
disease.  To  say  that  fibrillation  would  be  present  in  a  regular  heart  was  not  true,  for 
if  a  heart  was  regular  it  was  not  fibrillating.  Digitalis  never  made  a  heart  regular  in 
the  world.  It  made  a  great  many  irregular.  It  had  nothing  to  do  with  making  a  heart 
regular.  That  was  a  great  mistake  in  the  profession.  It  never  made  a  heart  regular, 
but  it  did  a  great  many  other  things.  He  thought  that  the  consensus  of  opinion  was 
that  it  was  not  safe  to  use  quinidine  in  a  decompensated  heart. 


SPINAL  ANESTHESIA  IN  RELATION  TO  ASSOCIATED 
THERAPEUTIC  PROBLEMS. 

BY  W.  WAYNE  BABCOCK,  M.D., 

PHILADELPHIA. 

In  the  physiological  action  of  spinal  anesthesia,  the  effect  on  the  sym- 
pathetic system  stands  out  as  of  great  practical  importance.  With  the  inter- 
ruption of  conduction  in  the  anterior  and  posterior  nerve  roots,  and  of  the 
rami  communicantes  of  the  spinal  segments  that  are  acted  upon  by  the  drug, 
the  predominant  feature  apart  from  the  analgesia  and  the  palsy  is  the  great 
fall  in  blood  pressure.  A  fall  registered  by  twenty  to  thirty  miligrams  of 
mercury  is  moderate;  thirty  to  fifty  not  unusual;  and  a  fall  in  the  systolic 
pressure  in  the  radials  to  zero  is  occasionally  seen.  Several  factors  con- 
tribute to  this  vascular  hypotension.  The  vascular  relaxation  from  the 
paralysis  of  the  vasometer  nerves  is  associated  with  a  relaxation  of  the  volun- 
tary muscles,  reducing  the  normal  support  to  their  contained  veins.  The 
abdominal  walls  also  relax,  and  with  the  associated  abolition  of  abdominal 
respiratory  movements,  the  supporting  pressure  on  the  intraabdominal  ves- 
sels is  reduced.  With  most  conditions  producing  a  fall  in  blood  pressure, 
there  is  an  increase  in  the  pulse  rate,  but  in  spinal  anesthesia,  anomalously, 
the  heart  beats  slower  as  the  pressure  falls.  A  reduction  in  the  heart  rate 
from  eighty  or  ninety  to  sixty,  fifty  or  forty-five  is  not  uncommon.  Being 
largely  released  from  the  stimulating  sympathetic  influence,  the  heart  has 
the  inhibitory  action  of  the  vagi  practically  unopposed.  With  the  slower  cir- 
culation, the  cavities  of  the  heart  fill  more  slowly  and,  with  the  reduced 
stimulus  from  the  lessened  zns  a  f route,  the  contractions  of  the  heart  become 
weaker  so  that  the  circulation  is  slowed  not  only  by  the  widened  blood  paths 
but  also  by  the  slower,  weaker  cardiac  contractions.  There  is  produced  by 
spinal  anesthesia,  therefore,  a  vascular  system  largely  cut  off  from  normal 
vasomotor  impulse,  a  condition  favorable  for  the  determination  of  the  stimu- 
lating power  of  drugs  upon  the  peripheral  vessels  and  locally  upon  the  heart, 
and  possibly  also  an  added  means  for  estimating  the  depressing  action  of 
drugs  upon  the  pneumonogastrics.  Spinal  anesthesia  is  the  curare  of  the 
vasomotor  system. 

In  other  words,  one  may  effectively  cut  off  by  the  intradural  injection,  all 
influences  emanating  from  many  segments  of  the  spinal  cord,  for  a  limited 
period  of  time,  and  during  this  time  may  test  the  action  of  a  variety  of  drugs 
upon  the  peripheral  vessels  and  heart.  Bound  up  in  these  experiments  is  the 
solution  of  the  predominant  danger  of  spinal  anesthesia,  for  it  is  the  fall  in 
pressure  and  the  secondary  respiratory  failure  from  ischemia  of  the  centres 
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in  the  medulla  that  have  much  to  do  with  collapse  from  the  anesthetic.  The 
dangerous  effects  upon  the  upper  cervical  roots  can  be  largely  avoided  by  the 
technic  of  the  injection,  but  the  fall  in  blood  pressure  is  often  the  chief  con- 
cern of  the  surgeon. 

.  For  eighteen  years  we  have  used  spinal  anesthesia  in  over  sixty  per  cent, 
of  our  operative  work,  and  have  obtained  impressions  as  to  certain  actions  of 
a  number  of  drugs  used  during  the  period  of  anesthesia.  Some  of  these 
impressions  have  been  confirmed  by  blood  pressure  and  other  studies ;  many 
are  fragmentary  and  require  confirmation.  They  are  presented  as  elementary 
observations,  with  the  hope  of  stimulating  further  investigations  in  this  field. 

DIGITALIS. 

As  would  be  expected  digitalis  acts  so  slowly  as  to  render  it  necessary  to 
administer  the  drug  hours  or  days  before  the  induction  of  spinal  anesthesia. 
Therefore,  it  is  much  more  difiicult  to  study  its  action  than  that  of  a  rapidly 
acting  vascular  stimulant,  and  impressions  must  largely  replace  accurate 
records.  It  apparently  has  little  action  on  the  normal  heart  under  spinal 
anesthesia,  and  while  it  does  not  prevent  a  marked  fall  in  blood  pressure,  it 
seems  to  enable  the  weakened  heart  better  to  withstand  such  a  fall.  It  seems, 
therefore,  a  valuable  drug  in  the  preanesthetic  preparation  of  certain 
cardiopaths. 

ETHER. 

Very  light  etherization,  as  by  inhalation,  seems  to  act  as  a  definite  stimu- 
lant, producing  a  slight  increase  in  the  blood  pressure  (two  to  twelve  milli- 
grams of  mercury)  and  an  improvement  in  the  patient's  condition  during  the 
stage  of  hypotension  of  spinal  anesthesia.  The  second  or  third  stage  of 
etherization  is  unsafe,  tending  to  increase  the  dangers  of  the  injection,  and  of 
course  these  stages  are  practically  unnecessary  during  the  period  of  relaxation 
of  spinal  anesthesia. 

NITROUS  OXIDE. 

As  with  ether,  a  very  light  gas  oxygen  analgesia  improves  the  condition 
of  patients  in  spinal  anesthesia,  increasing  the  blood  pressure  five  to  twenty 
points.  It  is  dangerous  when  pushed  to  a  full  or  prolonged  narcosis.  In  no 
case  should  sufficient  nitrous  oxide  be  given  to  cause  cyanosis.  In  spinal 
anesthesia,  cyanosis  and  the  accumulation  of  carbon  dioxide  in  the  blood 
largely  fail  to  improve  the  circulatory  hypotension. 

AMMONIA. 

Ammonia  used  in  the  form  of  the  aromatic  spirit,  and  administered  by 
inhalation,  has  a  slight  stimulating  effect.  A  rise  in  blood  pressure  of  from 
six  to  twelve  milligrams  of  mercury  has  repeatedly  been  observed  from  the 
inhalation. 
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STRYCHNINE  AND  CAFFEINE. 

These  drugs  seem  to  have  Httle  effect  in  increasing  blood  pressure  during 
spinal  anesthesia. 

PITUITRIN. 

An  extensive  use  of  pituitrin,  given  subcutaneously  or  intramuscularly, 
had  given  us  the  impression  that  the  drug  ha,s  some  Value  in  maintaining 
blood  pressure  in  spinal  anesthesia.  We  have  not  been  able  to  prove  this 
definitely,  however,  and  one  c.  c.  of  the  surgical  solution  of  pituitrin  may  be 
injected  intravenously  during  the  period  of  hypotension  of  spinal  anesthesia 
with  no  influence  upon  the  blood  pressure.  As  a  circulatory  stimulant,,  in 
contrast  with  epinephrine,  it  seems  to  be  a  very  weak  and  uncertain  drug,  and 
may  be  valueless  in  spinal  anesthesia. 

EPINEPHRINE. 

Given  intramuscularly  or  subcutaneously,  ten  minims  of  epinephrine  pro- 
duces a  slight  effect  upon  the  blood  pressure,  while  two  to  fifteen  minims 
administered  intravenously  produce  a  violent  stimulating  action,  sending  the 
blood  pressure  up  thirty,  forty  to  eighty  points  in  two  or  three  minutes.  The 
effect  is  so  sudden,  and  in  some  patients  so  violent,  that  j:he  drug  should  be 
administered  very  cautiously  and  in  dilute  solution.  Some-  robust  patients 
will  show  overstimulation  from  one  to  three  minims,  while  on  the  other  hand 
debilitated  or  greatly  depressed  patients  may  require  sixty  or  eighty  minims 
of  a  one  in  a  thousand  solution  to  produce  a  moderate  degree  of  stimulation. 
Practically,  therefore,  we  inject  the  solution  slowly  until  the  circulation  shows 
the  first  sign  of  improvement,  when  the  injection  is  stopped,  to  be  resumed  if 
the  pressure  is  not  sufficiently  elevated  or  maintained.  The  effect  may  pass 
off  and  be  followed  by  undesirable  secondary  depression  in  twenty  or  thirty 
minutes,  therefore  for  some  patients  it  is  desirable  to  tie  a  needle  in  the  vein 
and  use  an  intermittent  injection  of  dilute  solution  to  produce  a  sufficiently 
prolonged  effect.  In  most  cases,  however,  the  hypotension  of  spinal  anesthesia 
has  largely  passed  by  before  the  secondary  reaction  from  the  epinephrine 
occurs.  It  is  probably  the  most  powerful  drug  for  raising  blood  pressure 
during  spinal  anesthesia.  The  effect  is  observed  in  the  wound  by  the  increased 
bleeding  and  the  appearance  of  spouting  vessels.  Respiration  usually  improves 
after  the  stimulation  of  the  circulation,  together  with  the  color  and  warmth 
of  the  skin.  If,  from  the  hypotension,  the  heart  has  stopped  beating,  then 
large  quantities  of  a  solution  containing  epinephrine  are  introduced  into  the 
vascular  system,  and  rhythmic  compression  of  the  'heart  carried  out  to  force 
out  the  old. blood  and  to  permit  the  epinephrine  to  enter  the  coronary  vessels. 
The  free  introduction  of  very  weak  (i  to  60,000  to  i  to  100,000)  epinephrine 
solution,  in  combination  with  procaine,  for  local  anesthesia  improves  the  con- 
dition of  the  circulation  under  spinal  anesthesia,  and  therefore  renders  the 
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operation  of  greater  safety.  Five  hundred  to  two  thousand  c.  c.  of  such  a 
weak  solution  may  be  used  with  safety  if  the  injection  is  not  made  into  the 
blood  stream. 

For  uniform  effects  in  spinal  anesthesia,  it  is  necessary  to  observe  the 
following  technic: 

1.  The  needle  point  must  be  free  in  the  cavity  of  the  arachnoid,  and  the 
cerebrospinal  fluid  must  escape  freely  from  the  needle,  otherwise  the  solution 
may  be  diverted  from  the  nerve  roots  that  it  is  desired  to  influence. 

2.  The  specific  gravity  of  the  solution  must  be  so  adjusted  with  the 
position  of  the  patient  on  the  operating  table  that  the  proper  nerve  roots  may 
be  anesthetized.  'Owing  to  the  usual  marked  fall  in  blood  pressure,  we  prefer 
to  inject  a  solution  lighter  than  the  cerebrospinal  fluid,  and  to  lower  instantly 
the  upper  part  of  the  body  and  continue  the  elevation  of  the  pelvis  until  the 
drug  has  been  fixed  by  the  tissues  and  can  no  longer  diffuse. 

3.  The  concentration  of  the  analgesic  solution  is  important.  The  proper 
percentage  strength  varies  with  the  different  drugs  employed.  Some  are 
much  weaker  than  others,  but  in  general  the  stronger  the  solution  the  more 
intense,  the  more  diifuse,  and  the  more  prolonged  the  action. 

4.  The  amount  of  cerebrospinal  fluid  withdrawn  and  the  amount  of  fluid 
injected  influences  greatly  the  height  and  extent  of  the  anesthesia.  By  with- 
drawing much  cerejjrospinal  fluid,  mixing  it  with  the  drug  and  reinjecting, 
high  effects  reac-hing  the  cervical  roots  or  the  cranial  nerve  from  a  lumber 
injection  may  be  produced.  Likewise,  the  same  amount  of  drug  diluted  by 
ten  c.  c.  of  liquid  and  injected  will  show  a  wider  diffusion  and  higher  anes- 
thesia than  when  injected  dissolved  in  but  one  c.  c.  of  solution. 

5.  The  force  with  which  the  injection  is  given  influences  greatly  the 
diffusion  and  height  of  action  in  spinal  anesthesia.  A  very  forcible  injection 
may  cause  untoward  effects  and  death  from  the  influence  upon  the  cervical 
nerves,  and  the  ensuing  fall  in  blood  pressure  and  paralysis  of  the  diaphragm. 
An  operator,  therefore,  who  is  not  familiar  with  the  influence  of  specific 
gravity,  the  position  of  the  patient,  the  influence  of  drug  concentration,  and 
of  bulk  and  force  in  making  the  injection,  will  have  variable  results,  and  may 
meet  with  disaster,  whereas  careful  attention  to  these  various  details  insures 
a  uniform  influence  of  the  drug,  with  the  least  danger. 


THE  USE  OF  TRANSFUSION  IN  CONDITIONS  OTHER 

THAN  ANEMIA. 

BY  EDWARD  H.  GOODMAN,  M.D., 
AND  JOHN  SPEESE,  M.D., 

PHILADELPHIA. 

In  presenting  this  brief  paper  we  are  not  armed  with  a  large  series  of 
cases,  but  fortified  merely  with  the  conviction,  that  the  time  is  set  for  an 
extension  of  medical  indications,  for  the  use  of  transfusion.  Transfusion  of 
blood  from  man  to  man  or  from  animals  to  man  dates  back  almost  as  far  as 
the  art  of  healing  itself,  but  not  until  recent  times  has  the  procedure  been 
made  so  safe  that  its  employment  may  be  regarded  as  almost  free  of  danger. 
The  discovery  of  three  distinct  groups  of  isoagglutinins  by  Landsteiner  and 
the  discovery  by  Moss  and  almost  synchronously  by  Ottenberg  of  four  groups 
placed  the  risk  of  causing  damage  by  promiscuous  blood  transfusions  upon 
those  who  transfuse  in  disregard  of  proper  grouping  and  removed  any  risk 
from  those  who  perform  transfusion,  observing  previously  the  laws  of 
proper  typing.  The  technic  of  the  operation,  if  such  a  title  does  not  carry 
too  much  import,  has  been  perfected  so  that,  any  one  may  easily  learn  its 
details,  and  the  giving  of  a  transfusion,  by  the  citrate  method,  amounts  to 
scarcely  more  than  the  giving  of  normal  salt  solution  by  vein.  There  is  at  the 
present  time  a  debate  concerning  the  advantages  of  whole  blood,  and  the  dis- 
advantage of  citrated  blood,  and  vice  versa,  a  question  which  scarcely  con- 
cerns us,  although  in  passing  we  confess  to  the  use  of  the  citrate  method. 

There  can  be  no  doubt  about  certain  conditions  which  are  distinctly  bene- 
fitted by  transfusions,  notably  anemia  from  hemorrhage  and  anemia  from 
blood  disease.  The  literature  of  the  past  five  years  concerning  these  teems 
with  records  which  have  no  room  for  cavil.  Here  and  there  in  this  mass  of 
literature  one  finds  reference  to  other  uses  for  transfusion,  to  indications  for 
its  employment  in  cases  other  than  anemia.  We  find  shouts  of  approval  from 
those  who  have  made  use  of  it  in  sepsis  following  war  injuries,  an  echo  to 
this  of  its  possible  value  in  other  forms  of  sepsis,  loud  praises  of  its  virtue  in 
eclampsia,  a  whisper  of  its  success  in  nephritis,  a  plea  for  its  trial  in  acidosis. 
In  French  articles  we  find  an  adventurous  spirit  transfusing  convalescent 
typhoid  blood  to  check  the  course  of  active  typhoid  fever,  transfusing  variola 
patient  with  convalescent  smallpox  blood,  using  transfusion  in  meningococ- 
cemia,  measles,  scarlet  fever,  influenza,  bacillary  dysentery,  diphtheria,  tuber- 
culosis, intoxications,  pregnancy,  pellagra,  benzol  and  gas  poisoning.  Not 
always  do  we  find  success,  for  failure  awaited  the  observer  in  dysentery, 
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tuberculosis,  and  in  diphtheria,  but  nevertheless,  these   researches   in  bio- 
chemistry and  immunology  proceed. 

Our  experience  parallels  in  no  wise  that  of  the  man  with  many  case 
records,  except  in  one  particular,  our  interest  in  extending  the  indications  for 
transfusion.  We  have  seen  benefit  follow  its  use  in  cases  of  infection  (organ- 
ism determined  or  undetermined)  in  cases  of  blood  dyscrasia  (purpura,  per- 
sistent bleeding  of  unknown  origin)  in  bronchopneumonia  and  in  cases  of 
eclampsia  and  in  nephritis,  and  it  is  because  of  these  benefits  that  this  paper 
is  presented. 

As  far  as  sepsis  cases  are  concerned,  it  has  been  suggested  that  blood  be 
used  which  has  been  made  antibacterial  by  the  injection  of  vaccines  made 
from  the  patient's  infectious  process,  the  idea  being  the  same  as  that  prompting 
physicians  to  use  convalescent  influenza  pneumonia  serum  in  influenza  pneu- 
monia. We  have  not  made  use  of  this  suggestion  but  have  employed  normal 
typed  blood.  The  effect  of  the  blood  in  sepsis  to  lessen  the  anemia,  to  supply 
active  leucocytes,  to  raise  blood  pressure  and  by  all  three  to  add  to  the  natural 
defenses  of  the  patient.  The  real  value  is  from  stimulation  of  the  tissue  to 
increased  cell  proliferation,  and  according  to  Polak,  this  is  obtained  not  from 
the  quantity  but  rather  from  early  and  repeated  small  infusions  which  enable 
the  patient  to  immunize  himself.  The  use  of  250  to  300  c.  c.  every  third  day 
is  recommended. 

In  blood  dyscrasias  with  evidences  of  deficient  clot  forming  constituents 
in  the  blood,  large  amounts  seem  advisable.  The  frequency  of  injection 
depends  upon  the  clinical  course  of  the  disease,  but  one  large  transfusion 
may  suffice. 

In  nephritis  we  have  used  it  a  few  times;  in  acute  cases  with  some  tem- 
porary benefit,  and  in  chronic  cases  with  secondary  anemia,  with  marked 
improvement  in  the  blood  picture  and  resulting  benefit  to  the  patient. 

In  bronchopneumonia  we  have  employed  transfusion  with  the  greatest 
benefit  and  shall  in  the  future  recognize  its  potentiality  and  call  upon  it  for 
assistance  in  these  cases  for  which  otherwise  we  have  done  so  little. 

We  have  seen  no  harm  follow  transfusion  and  in  the  experience  of  one  of 
us  (S)  reactions  after  citrated  blood  have  been  infrequent  and  of  slight 
degree.  The  grouping  has  been  done  with  the  extremest  care  by  Dr.  Eiman, 
of  the  Presbyterian  Hospital,  and  no  Group  IV  has  been  used  unless  the  donor 
and  recipient  both  belong  to  this  group,  and  then  cross  agglutination  is  prac- 
tised. It  has  been  suggested  that  the  low  percentage  of  reactions  may  in  a 
measure  be  ascribed  to  this. 

An  advantage  of  the  citrate  method  in  purely  medical  cases  such  as 
nephritis,  bronchopneumonia,  and  certain  types  of  sepsis  is  that  the  donor's 
blood  can  be  collected  out  of  the  patient's  sight,  can  be  carried  to  his  bedside, 
and  there  given  with  no  more  shock  to  the  sensibilities  than  that  accompany- 
ing an  ordinary  vein  puncture. 
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DISCUSSION. 

Dr.  William  Seaman  Bainbridge,  of  New  York,  in  discussing  Dr.  Goodman's 
paper,  said  that  during  the  early  years  of  the  war  he  had  seen  a  great  deal  of  work 
being  done,  on  the  other  side,  and  later,  in  1920,  when  transfusion  had  been  used  in 
cases  of  chronic  sepsis  where  the  patients'  condition  seemed  to  remain  stationary  for 
weeks  and  months,  with  no  gain  and  apparently  little  loss.  These  cases  had  been  put 
on  the  upgrade  by  the  use  of  transfusion. 

Dr.  W.  W.  Babcock,  of  Philadelphia,  called  attention  to  the  fact  that  transfusion 
did  not  absolutely  supply  loss  of  blood.  In  transfusion  the  blood  was  not  the  same  as 
loss  of  blood  by  hemorrhage  or  other  cause.  In  certain  cases,  such  as  those  of  hemor- 
rhage where  the  patients  were  apparently  dying  from  loss  of  blood,  transfusion  seemed 
at  times  valueless.  He  recalled  the  case  of  a  soldier  who  was  dying  from  hemorrhage. 
He  was  placed  on  the  operating  table  and  was  given  a  quantity  of  blood,  a  very  large 
and  rapid  transfusion,  and  he  died  on  the  operating  table.  They  could  not  replace  the 
condition,  could  not  restore  him  in  the  least.  On  the  other  hand  some  of  the  results 
that  had  been  obtained  from  transfusion  could  have  been  obtained  by  use  of  a  very 
simple  solution.  He  thought  they  should  be  very  thorough  in  determining  results.  In 
.«('nic  cases  they  get  good  results  and  sometimes  they  did  not. 
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OBITUARY  OF  D.  OLIN  LEECH,  M.D. 

The  American  Therapeutic  Society  in  the  death  of  Dr.  D.  Olin  Leech, 
lost  one  of  its  charter  members  and  one  who  from  the  Society's  inception 
manifested  a  loyal,  unwavering  devotion  to  its  ideals  and  progress. 

Dr.  Leech,  a  son  of  the  Rev.  George  V.  Leech  and  Jennie  Beall  Leech, 
was  born  in  1862  at  Port  Republic,  Virginia.  He  attended  the  Medical 
School  of  the  University  of  Pennsylvania,  finishing  his  studies  at  the  Colum- 
bian University,  Washington,  D.  C.  From  the  last  named  institution  he 
received  the  degree  of  Doctor  of  Medicine  in  the  year  1887. 

Dr.  Leech  was  a  man  of  untiring  industry  who  with  all  the  cares  and 
demands  of  an  extensive  practice,  still  found  time  for  many  civic  activities. 
He  was  a  member  of  Temple  Noyes  Lodge,  F.  &  A.  M.;  of  the  Board  of 
Trade,  of  the  University  and  Columbia  County  Clubs.  He  was  connected 
with  the  Medical  Staffs  of  Garfield,  Sibley  and  Casualty  hospitals.  For  many 
years  he  was  Attending  Physician  to  the  Methodist  Home  for  the  Aged  and 
to  the  Florence  Crittenden  Home. 

Dr.  Leech  was  until  his  death,  December  15th,  1922,  an  active  member 
of  the  Wesley  M.  E.  Church  and  was  at  one  time  President  of  the  Methodist 
Union. 

In  all  the  relations  of  life,  D.  Olin  Leech  stood  four  square  with  the 
world  and  in  his  death  the  Society  loses  a  faithful,  devoted  member. 

Lewis  H.  Taylor. 
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BY  C.  G.  JENNINGS,  M.D. 

Your  presiding  officer  has  no  important  message  to  bring  to  you.  He  can 
submit  to  you  no  fruits  of  original  investigation  or  of  interesting  speculation 
in  the  field  of  the  Society's  endeavor.  The  remarks  opening  the  annual 
session,  therefore,  will  not  be  long. 

I  am  certain  that  the  members  of  the  American  Therapeutic  Society  from 
the  East  who  are  present  at  the  Twenty-fourth  Annual  Meeting  appreciate 
the  good  fortune  which  has  given  them  the  opportunity  to  meet  with  the 
members  from  the  Pacific  Coast  States  in  their  own  field  of  activity.  The 
members  present  necessarily  will  be  few.  San  Francisco  is  a  long  journey 
from  New  York  and  attendance  at  this  meeting  means  not  a  little  sacrifice  on 
the  part  of  the  eastern  members.  It  will  serve  to  emphasize  to  them,  however, 
how  grateful  they  should  feel  toward  the  western  members  who  yearly  take 
the  long  treck  to  bring  to  the  Society  the  fruits  of  their  wisdom  and  friendship. 

The  American  Therapeutic  Society  occupies  a  unique  place  among  the 
national  medical  societies  of  the  country.  The  large  national  societies  are  sub- 
divided into  sections  representing  the  various  medical  and  surgical  specialties. 
The  national  special  societies  restrict  their  membership  to  those  who  limit 
their  activities  to  some  special  field  of  research  and  practice.  In  our  body  are 
represented  the  surgeon,  the  internist  and  the  specialist. 

The  field  of  endeavor  of  our  Society  is  curative  therapeutics — the  practical 
application  of  all  branches  of  medical  knowledge  to  the  cure  of  disease.  In 
the  use  of  remedial  agents  to  the  cure  of  disease  perspective  is  essential.  To 
give  perspective  the  research  and  the  clinical  experience  of  all  the  special 
departments  of  medicine  and  surgery  must  be  correlated.  The  field  is  too 
broad  to  be  encompassed  by  the  vision  of  a  single  individual.  Such  a  group  as 
our  Society,  viewing  the  therapeutic  field  from  various  points  of  vantage,  is 
the  ideal  body  to  hasten  the  eliminatton  of  errors  of  theory  and  observation 
and  to  establish  the  administration  of  drugs  upon  a  scientific  basis. 

A  special  national  society  devoted  to  the  study  of  pharmacology  and  applied 
therapeutics  is  essential.  The  continuity  of  membership,  the  sustained  inter- 
est, and  the  free  interchange  of  thought  and  experience  that  obtain  in  a  special 
society  give  it  a  value  not  to  be  attained  by  a  great  society  section  with  its 
evanescent  personnel  and  lack  of  fellowship. 

It  requires  but  a  superficial  study  of  current  medical  literature  to  show 
that  the  present  is  a  time  of  healthy  revival  of  interest  in  pharmacology'  and 
therapeutics.     The  therapeutics  of  the  student  days  of  many  of  us  was  but 
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little  modified  from  that  of  the  masters  of  clinical  medicine  of  the  last  century 
— ^in  fact  advanced  but  in  detail  from  the  therapeutic  art  of  Hipf>ocrates. 

Diagnostic  art  based  upon  purely  clinical  methods  and  the  close  study  of 
the  natural  history  of  disease  reached  its  highest  development  at  this  period  of 
medical  history.  Speculative  and  empirical  therapeutics  also  had  reached 
almost  the  limit  of  its  possibilities.  Upon  the  foundation  of  that  day  no 
further  development  of  pharmacotherapy  was  possible.  A  new  and  a  broader 
and  firmer  foundation  must  be  built.  The  fundamental  science  of  medicine 
must  be  revolutionized.  The  revolution  began  with  the  studies  of  Virchow  in 
pathology,  the  discoveries  of  Pasteur  in  bacteriology,  the  researches  of 
Magendie  in  pharmacology.  Upon  these  foundation  stones  the  whole  super- 
structure of  modern  medicine  and  surgery  has  been  built. 

During  the  period  of  the  reconstruction  of  the  foundation  upon  which 
modern  therapeutics  is  erected,  it  was  inevitable  that  pharmacotherapy  should 
be  temporarily  laid  aside  to  await  the  time  when  pathology,  pathological 
physiology,  pathogenesis  and  etiology  had  advanced  to  the  point  when  they 
could  support  the  superstructure  of  pharmacology.  This  was  the  period  of 
so-called  therapeutic  nihilism.  The  leaders  of  medicine  recognized  the  futility 
of  speculative  therapeutics  and  the  indiscriminate  use  of  drugs.  They  cast 
aside  the  accumulated  polypharmacy  of  the  centuries  and,  retaining  the  few 
drugs  that  long  experience  had  proven  of  undoubted  value,  they  developed 
their  therapeutics  along  the  line  of  the  use  of  physiological  agents,  and  the 
adjustment  of  the  physical  surroundings  of  the  patient  to  those  best  suited  to 
favor  the  action  of  the  reparative  powers  of  nature. 

Pharmacology  is  the  science  of  the  action  of  drugs  on  living  structures. 
Scientific  knowledge  of  the  action  of  drugs  could  only  keep  pace  with  the 
development  of  physiology  and  biochemistry,  with  pathogenesis  and  etiology. 
As  a  matter  of  fact,  however,  experimental  pharmacology  has  grown  with 
these  sciences  and  has  become  a  part  of  them.  Every  discovery  of  a  method 
of  attack  by  disease  upon  the  organism  is  matched  on  the  part  of  experi- 
mental pharmacology  and  therapeutics  by  a  method  of  defense. 

Pharmacology  as  a  modern  science  is  scarcely  more  than  a  generation  old. 
A  study  of  the  leading  standard  literature  of  the  science — the  works  of 
Osborne,  Cushney,  Sollman,  Clark — reveals  the  wonderful  progress  that  has 
been  made  in  these  few  years.  It  is  made  plain  that  whatever  our  present 
shortcomings,  and  however  far  we  yet  have  to  go  to  realize  our  ideal  of  a 
science  of  therapeutics,  the  curative  therapy  of  the  present  day  is  based  upon 
scientific  reasoning,  checked  up  by  observation  and  experiment.  While  this  is 
true  of  the  practice  of  the  foremost  clinicians,  it  must  be  admitted  that  the 
rank  and  file  of  the  practitioners  of  the  day  have  not  kept  abreast  of  the 
teachings  of  pharmacology  and  have  failed  to  correlate  this  science  with  the 
art  of  therapeutics.  This  is  particularly  to  be  deplored  because  pharmaco- 
therapy is  to  a  large  degree  in  the  hands  of  the  practitioner  of  general  medicine. 
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Modern  surgical  science,  although  contemporary  in  its  development  and 
dependent  for  its  rapid  advance  upon  the  same  progress  in  the  fundamental 
medical  sciences,  has  outstripped  medical  therapeutics  in  the  extension  of  its 
theory  and  art.  Modern  surgery  has  its  thousands  of  skillful  exponents  and 
is  accessible  to  the  dwellers  of  city  and  country  alike. 

Pharmacotherapy  of  a  quality  representative  of  the  present  status  of  the 
science  and  art  is  difficult  to  command  even  in  the  centers  of  medical  activity 
and  progress.  This  lag  in  the  study  and  utilization  by  the  profession  at  large 
of  the  researches  and  demonstrations  of  applied  pharmacology  may  perhaps 
be  excusable  to  a  certain  degree. 

In  an  intensely  progressive  and  highly  utilitarian  science  like  medicine 
there  must  be  reasons  why  one  of  the  practical  departments  should  linger  so 
long  on  the  border  of  speculation  while  the  others  are  pushing  ahead  into  the 
field  of  demonstration.  Some  of  the  reasons  are  not  far  to  seek.  Some  may 
be  inherent  to  the  subject,  some  may  be  amenable  to  correction. 

In  the  first  place,  therapeutics  is  the  most  intricate,  the  most  difficult,  of  all 
the  branches  of  medical  science.  The  successful  application  of  remedial 
agents  to  turn  the  course  of  a  j>athological  process,  to  restore  to  normal  a 
perverted  function,  or  to  relieve  a  painful  or  dangerous  symptom,  demands  a 
full  working  knowledge  of  the  fundamental  branches  of  medicine  and  a  famil- 
iarity with  the  symptomatology  and  natural  history  of  disease  that  can  come 
only  with  long  individual  experience  of — to  the  younger  practitioner — with 
the  intensive  study  of  great  masses  of  clinical  material.  It  is  not  surprising 
then  that  the  young  physician  inadequately  trained  in  applied  pharmacology 
should  falter  in  the  face  of  the  real  difficulties  of  drug  therapy  and  drift  into 
empiricism,  or  fall  a  victim  to  the  seductive  certainty  of  the  ready-made 
therapy  of  pharmaceutical  advertisements. 

Secondly — Modern  pharmacology  is  young — too  young  for  its  influence  to 
have  extended  throughout  the  profession.  Only  the  graduates  of  the  last 
decade  and  not  all  of  them  have  been  trained  in  the  newer  school  of  pharma- 
cology. Another  generation  of  practitioners  must  come  to  professional 
maturity  before  the  pharmacology  of  today  will  be  the  dominant  factor  in 
therapeutics.  So  slowly  are  the  facts  and  precepts  of  therapeutics  accumulated, 
classified  and  applied. 

Thirdly — There  are  still  some  grave  faults  in  the  teaching  of  pharmacology 
and  therapeutics  in  our  medical  schools  and  teaching  hospitals.  In  the 
curriculum  of  the  student  of  medicine,  pharmacology  is  classed  with  the 
elementary  subjects  and  its  study  ends  at  the  time  when  the  student  is  begin- 
ning the  practical  courses  that  lead  to  the  knowledge  of  the  clinical  manifesta- 
tions of  disease.  Thus  a  break  is  made  in  the  continuity  of  the  study  of  the 
application  of  drugs  to  the  treatment  of  disease; — the  student  fails  to 
appreciate  the  connection  between  the  science  of  pharmacology  and  the  art  of 
therapeutics.  This  break  is  never  mended  except  by  individual  post-graduate 
effort. 
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Perhaps,  in  undergraduate  class  room  and  laboratory  teaching,  this  fault 
may  not  be  successfully  overcome.  It  is  possible,  however,  in  the  practical 
hospital  instruction  of  the  intern  period  of  medical  education  for  the  student 
to  take  an  intensive  course  in  applied  pharmacology  under  competent  and 
experienced  teachers — critically  to  observe  the  action  of  drugs  upon  the 
diseased  human  organism  and  thus  to  correlate  the  theoretical  and  experi- 
mental researches  of  the  laboratory  with  practical  bedside  therapeutics. 

With  the  rapidly  increasing  knowledge  of  the  causes  of  disease,  and  of 
normal  and  pathological  physiology ;  with  the  development  of  a  greater 
accuracy  of  diagnosis ;  with  the  almost  unlimited  possibilities  of  the  new  field 
of  synthetic  pharmacy,  has  come  a  spirit  of  hopefulness  in  the  field  of  thera- 
peutics that  promises  well  for  the  future.  Every  effort  should  be  made  by 
teachers  and  other  leaders  of  medical  thought  to  stimulate  the  student  and  the 
practitioner  to  a  realization  of  the  accompHshed  and  future  possibilities  of 
pharmacotherapy.  Our  Society  should  lead  in  this  effort  and  the  recently 
high  commendable  work  of  Osborne  with  the  aid  of  our  members  to  stand- 
ardize the  college  course  in  pharmacology  and  therapeutics  shows  that  the 
Society  has  a  full  realization  of  its  duties  and  powers. 

Powerful  educational  influences  are  at  work  to  bring  to  the  mind  of  the 
physician  the  possibilities  of  rational  therapy.  Our  Society  has  used  its 
influence  to  the  limit  of  its  possibilities.  Through  its  propaganda  for  reform 
the  Council  on  Pharmacy  and  Chemistry  of  the  American  Medical  Association 
is  carrying  its  words  of  warning  and  its  constructive  campaign  to  the  whole 
medical  profession.  The  new  journal,  "Hygeia,"  with  its  soimd  teaching, 
will  reach  the  attention  of  the  general  reader.  The  work  of  the  National 
Bureau  of  Hygiene,  of  the  various  State  and  Municipal  Health  Departments, 
and  of  the  Rockefeller  Institute,  in  research  and  collaboration  is  clearing  up 
many  of  the  laboratory  and  clinical  problems  of  curative  therapy,  and  we  may 
hope  that  this  beneficent  department  may  in  the  near  future  approach  in  its 
work  the  positive  accomplishments  of  preventive  medicine. 

To  correlate  and  disseminate  the  knowledge  of  the  work  of  these  and  other 
groups,  and  of  individual  investigators,  there  is  need,  as  suggested  by  Rown- 
tree,  of  a  national  institute  of  pharmacology  and  experimental  therapeutics. 
This  Society  might  well  use  its  influence  to  hasten  the  organization  of  such 
a  body. 

However  commendable  may  be  the  efforts  to  guide  the  practitioner  of  the 
present  to  a  better  understanding  of  rational  therapy,  it  should  not  be  for- 
gotten that  his  shortcomings  are  the  result  of  the  faulty  education  of  his 
college  days.  The  real  hope  of  therapeutics  lies  in  the  building  up  of  a  new 
generation  of  practitioners — the  students  of  today — highly  trained  in  the 
science  of  pharmacology  and  in  the  critical  study  of  the  bedside  application  of 
drugs  and  other  remedial  agents  in  the  treatment  of  disease. 

Some  earnest  and  constructive  effort  must  be  made  to  turn  out  medical 
graduates  with  a  better  working  knowledge  of  applied  pharmacology  and  an 
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abiding  faith  in  its  resources.  As  the  past  generation  needed  an  Osier  with  his 
enthusiasm  to  teach  the  science  of  pathology  and  the  art  of  diagnosis,  the. 
present  generation  needs  a  Brunton  or  a  Barthalow  with  their  enthusiasm  to 
teach  the  science  of  pharmacology  and  the  art  of  therapeutics. 

The  year  or  more  of  hospital  internship  should  be  a  period  of  intensive 
study  of  therapeutics.  Unfortunately,  with  rarely  an  exception,  therapeutics 
is  almost  a  forgotten  subject  in  the  routine  bedside  teaching  in  our  hospital 
wards.  Bedside  teaching  rarely  extends  beyond  the  stage  of  diagnosis.  In 
the  scientific  elation  that  comes  with  satisfactory  diagnosis  the  humble  but, 
to  the  patient,  intensely  practical  subject  of  treatment  is  forgotten. 

It  is  too  often  said  that  diagnosis  is  all  important  in  the  solution  of  a 
problem  in  clinical  medicine; — ^that  with  the  diagnosis  made  treatment  will 
care  for  itself.  But  of  what  value  to  the  patient  is  an  accurate  and  artistic 
diagnosis  unless  it  be  followed  by  a  sound  therapy  based  upon  that  diagnosis? 
If  a  combination  bedside  teacher  of  both  diagnosis  and  therapeutics  is  not 
possible  then  applied  pharmacology  must  have  a  special  clinic  covering  a  time 
equal  at  least  to  that  devoted  to  medical  and  surgical  diagnosis  and  clinical 
surgical  therapeutics.  Before  he  leaves  the  hospital  the  student  should  have 
impressed  upon  him  by  precept  and  example  that  his  therapeutic  salvation, 
which  means  his  ultimate  success  as  a  clinician,  depends  upon  his  mastery  of 
applied  pharmacology. 

It  was  intended,  in  order  to  give  some  practical  value  to  this  address,  to 
review  somewhat  in  detail  the  subject  of  the  intravenous  administration  of 
drugs.  Full  consideration  of  the  subject  has  been  made  unnecessary  by  the 
recent  publication  of  two  authoritative  criticisms  of  the  method — one  by 
Voegtlin,  and  the  other  in  the  form  of  a  report  from  the  Council  on  Pharmacy 
and  Chemistry  of  the  American  Medical  Association.  The  subject  is  of  such 
live  interest,  however,  that  a  brief  supplementary  mention  of  its  field  of  use- 
fulness and  some  of  its  disadvantages  and  dangers  may  not  be  out  of  place. 

Until  quite  recently  the  use  of  the  intravenous  route  for  the  administration 
of  drugs  was,  for  all  practical  purposes,  restricted  to  animal  experimentation 
in  the  pharmacological  laboratory,  Baccelli  in  1890  advocated  the  intravenous 
administration  of  quinine  for  malaria,  and  in  1891  Crede  treated  septicemia 
by  the  same  methods  with  the  colloid  metals.  Clinicians,  however,  hesitated 
to  introduce  drugs  directly  into  the  circulation  and  method  of  these  observers 
did  not  meet  with  favor. 

The  general  adoption  of  the  intravenous  route  for  the  administration  of 
arsphenamine,  its  manifest  superiority  over  the  intramuscular  method  and  its 
comparative  safety  have  suggested  a  wider  use  of  the  method  and  at  the 
present  time  it  is  urged  that,  in  the  treatment  of  many  acute  and  chronic 
diseases,  a  number  of  commonly  used  drugs  may  be  more  advantageously 
given  by  this  method  than  by  any  other ; — that  when  the  constitutional  effect 
of  a  drug  is  desired  it  is  the  ideal  route  for  introduction  into  the  blood  stream. 
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Under  the  stimulus  of  commercial  advertising  and  many  laudatory  clinical 
reports  intravenous  medication  has  attained  in  certain  quarters  quite  a 
popularity.  Pharmacologists  thoroughly  familiar  with  intravenous  injections 
from  the  experimental  side  have  sounded  a  note  of  warning  and  are  in 
harmony  with  conservative  clinicians  in  the  opinion  that  intravenous  medica- 
tion has  become,  clinically,  too  popular.  Our  short  experience  with  intra- 
venous medication  has  shown  it  to  be  a  real  advance  in  therapeutic  technique 
and  it  has  come  to  stay.  It  is  the  duty  of  experimental  therapeutics  to 
determine  its  field  of  usefulness,  its  limitations  and  its  dangers. 

It  may  be  conceded  without  question  that  for  emergency  medication  when 
every  other  consideration  must  give  way  to  promptness  of  action  intravenous 
administration  is  of  the  highest  value.  However,  many  emergency  drugs, 
morphine,  strychnine,  caffeine,  atropine,  pituitrin,  epinephrine,  etc.,  enter  the 
blood  stream  almost  as  quickly  by  the  hypodermic  as  by  the  intravenous 
route.  In  actual  practice  it  is  rarely  that  the  few  moments  difference  in  time 
of  action  is  not  balanced  by  the  time  taken  in  preparation  for  an  intravenous 
injection.  Again,  the  more  gradual  absorption  of  the  hypodermic  method  is 
often  desirable.  Elimination  of  the  drug  is  delayed  and  prolonged  action 
insured.  The  intravenous  injection  of  quinine  in  malignant  malaria,  of 
diphtheria  antitoxin  in  advanced  and  severe  diphtheria,  or  strophanthin  in 
heart  failure,  of  salt  solution  in  grave  dehydration  and  hemorrhage,  of  glucose 
in  pneumonia  are  examples  of  emergencies  in  which,  because  of  its  rapidity 
of  action,  this  method  may  be  life  saving. 

For  certain  drugs,  arsphenamine,  strophanthin,  intravenous  administration 
is  the  method  of  choice.  This  selection  is  made,  it  should  be  emphasized,  not 
because  better  therapeutic  results  are  obtained  with  the  intravenous  method, 
but  because  of  the  painful  local  reactions  caused  by  intramuscular  injection. 
As  a  matter  of  fact  pharmacologists  are  endeavoring  to  produce  a  thera- 
peutically efficient  arsphenamine  which  may  be  administered  intramuscularly 
without  causing  painful  reaction. 

Claims  are  made,  which  appear  to  be  justified  by  clinical  experience,  that, 
when  administered  intravenously,  many  drugs  have  a  distinctive  and  a  wider 
field  of  therapeutic  action  than  when  given  orally.  That  sodium  iodide  thus 
administered,  for  example,  has  antiseptic  properties  and  is  promptly  curative 
in  acute  bronchitis,  pyelitis,  influenzal  pneumonias,  and  other  acute  and 
chronic  infections.  Another  interesting  example  is  the  action  of  magnesium 
sulphate  as  a  local  and  general  anesthetic  when  administered  subcutaneously. 
A  recent  experimenter  also  has  found  this  salt,  when  given  intravenously,  to 
have  a  remarkable  effect  on  hypertension  in  certain  cases  of  acute  nephritis. 
Further  investigation  may  reveal  unexpected  and  equally  remarkable  effects 
from  the  intravenous  administration  of  well  known  drugs. 

Safety — The  common  use  of  arsphenamine  and  the  rarely  observed 
alarming  or  fatal  reactions  speak  for  the  safety  of  intravenous  injection  given 
with  proper  technique  and  due  regard  to  the  reaction  and  concentration  of  the 
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drug  and  the  rapidity  of  its  introduction.  However,  there  are  dangers  inherent 
in  the  method  that  cannot  always  be  avoided. 

Up  to  1914,  140  deatlis  from  arsphenamine  had  been  reported.  Improved 
preparations  and  a  fuller  knowledge  of  the  method  have,  of  course,  greatly 
reduced  this  high  mortality.  Alarming  and  dangerous  reactions  to  the  intra- 
venous injection  of  other  drugs  possibly  occur  more  frequently  than  at 
present  known. 

Blood  stream  medication  brings  the  drug  into  immediate  contact  with  the 
heart  and  other  vital  organs.  Temporary  exposure  of  these  organs  to  high 
concentration  of  drugs  may  not  always  be  avoided.  The  lethal  effect  of  such 
exposure  is  familiar  to  pharmacological  experimenters.  Concentration, 
reaction,  colloidal  and  osmotic  relation  between  drug  and  blood  are  factors 
difficult  to  evaluate  and  emphatically  so  when  organs  are  sensitized  by  disease. 

In  the  field  of  the  therapy  of  chronic  disease  with  its  long  drawn  out 
course  of  medication,  intravenous  therapy  with  the  promise  of  rapid,  positive 
results  is  a  tempting  substitute  for  the  older  methods  of  administration.  It 
yet  remains  to  be  demonstrated  that  the  short  stay  in  the  blood  stream  of  an 
occasional  maximum  dose  of  a  drug  is  superior  or  even  equal  in  its  effect  to 
the  more  continuous  presence  of  a  remedy  that  is  being  slowly  absorbed  from 
the  entire  tract  or  a  hypodermic  nidus. 

To  sum  up  the  case  for  intravenous  medication,  we  may  justly  say  that 
when  critically  examined  in  the  light  of  pharmacology  and  judicious  clinical 
experience,  it  is  revealed  as  a  method  of  medication  invaluable  in  a  known 
limited  field  of  usefulness  and  having  many  promising  possibilities  of  future 
development.  As  a  routine  method  for  the  administration,  in  acute  and 
chronic  diseases,  of  remedies  easily  and  effectively  administered  by  the  oral, 
hypodermic,  intramuscular  and  other  routes,  it  is  unscientific,  unnecessary 
and  without  the  advantages  claimed  for  it  by  its  over-zealous  advocates. 

In  closing  I  wish  to  express  my  sincerest  thanks  to  the  Society  for  the 
honor  its  members  have  conferred  upon  me — for  it  is  a  great  honor  to  be  per- 
mitted to  preside  at  a  meeting  of  the  American  Therapeutic  Society.  This 
meeting,  although  we  miss  from  it  some  of  our  best  and  most  devout  members, 
should  be  full  of  profit  and  scientific  interest ;  and  memorable  for  the  hospi- 
tality and  good  fellowship  of  our  genial  companions  west  of  the  Rocky 
Mountains. 
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Important  in  the  prevention  of  a  disease  is  first  the  realization  by  the  pro- 
fession and  the  laymen  of  the  prevalence  and  danger  of  the  malady ;  second, 
the  recognition  of  the  etiological  factors  concerned ;  and,  third,  the  institution 
of  measures  to  prevent,  alleviate  or  cure  the  disease. 

To  those  familiar  with  vital  statistics,  hospital  and  clinic  records,  little 
time  need  be  devoted  to  proving  the  presence  and  ever  increasing  morbidity 
and  mortality  of  cardiovascular  diseases.  To  the  layman  not  acquainted  with 
these  records,  a  brief  recital  of  a  few  facts  will  convince  him  of  the  tremen- 
dous importance  of  this  subject.  Of  the  3,764,000  men  who  passed  their  local 
medical  examining  boards  and  were  sent  to  camp  up  to  November,  191 7, 
550,000  were  rejected.  Over  three  per  cent,  of  all  drafted  men  were  dis- 
qualified on  account  of  organic  heart  disease.  (Ireland,  M.  W.,  Journal 
A.  M.  A.,  79:1579,  November  4,  1922.)  Schmidt  (H.  B.  Schmidt,  City 
Health,  Detroit,  June,  1922)  reports  a  hasty  examination  of  148,000  school 
children  in  Detroit  disclosing  1,373  with  some  abnormality  of  the  heart. 

Halsey  (Robert  H.  Halsey,  Journal  A.  M.  A.,  Vol.  80,  No.  14,  April  7, 
1923),  after  a  brief  examination  of  New  York  school  children,  estimates 
the  number  of  school  children  in  the  United  States  with  heart  disease  to  be 
about  200,000. 

Doblin  (Dr.  Doblin,  Statistical  Bulletin,  Manhattan  Life,  1922),  from  life 
insurance  and  other  records,  demonstrates  that  for  persons  under  25  years  of 
age  organic  heart  diseases  cause  as  many  deaths  as  typhoid  fever.  Between 
the  ages  of  25  and  34  years,  organic  heart  diseases  cause  as  many  deaths  as 
lobar  pneumonia.  After  45  years  organic  heart  diseases  cause  more  deaths 
than  any  other  disease. 

McCarty  (M.  T.  McCarty,  Nations  Health,  April,  1922)  figures  degenera- 
tive diseases  as  causing  58.7  per  cent,  of  the  mortality  in  individuals  after  the 
forty-fifth  year.  The  mortality  from  children's  diseases  and  even  the  dread 
tuberculosis  is  fast  fading  into  insignificance  when  compared  with  the  toll  of 
life  demanded  by  cardiovascular  diseases.  Figures  of  Halsey  and  others 
give  10  per  cent,  of  the  total  capacity  of  our  general  hospitals  as  being 
occupied  by  sufferers  from  heart  disease.  These  cardiovascular  cases  make 
up  20  per  cent,  of  the  ambulatory  medical  clinics.  In  large  civic  centers  this 
condition  is  fast  becoming  an  economic  problem. 
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Two  millions  a  year  spent  for  indigent  heart  cases  in  a  city  like  New  York 
is  a  conservative  estimate.  Double  that  amount  would  not  meet  the  expendi- 
ture of  the  able-to-pay  patients.  Add  to  this  the  loss  of  earnings  from  pro- 
longed periods  of  invalidism  and  total  dependency  and  there  is  a  real  monetary, 
not  to  mention  humanitarian,  emphasis  of  the  need  of  organized  effort  against 
this  most  prevalent  of  human  afflictions. 

Dr.  W.  C.  Fowler,  Health  Officer  of  the  District  of  Columbia,  and  many 
other  men  whose  work  places  them  in  position  to  realize  the  gravity  of  the 
rapidly  increasing  mortality  from  cardiovascular  disease,  strongly  advocate 
the  establishing  of  public  heart  clinics.  The  number  of  deaths  in  the  District 
of  Columbia  from  heart  disease  is  greater  than  from  any  other  disease,  being 
rated  at  152  per  100,000  population.  Recent  statistics  give  deaths  from  heart 
disease  as  being  about  double  those  from  tuberculosis,  pneumonia,  and  cancer, 

"A  thousand  years  to  make  a  man"  would  not  make  him  infection  proof, 
even  if  all  inherited  evils  were  eliminated.  In  this  sinful  age,  heredity  as  a 
predisposing  factor  cannot  be  denied.  In  addition  to  direct  infection,  the 
child  inherits  congenital  lesions  or  anomalies,  cell  weaknesses  and  tissue 
susceptibility  that  influence  physical  and  mental  growth  and  development, 
produce  faulty  metabolism,  endocrine  imbalance  and  hypersusceptibility  of  the 
central  and  vegetative  nervous  systems,  and  results  in  yielding  an  emotional 
and  hyperesthetic  type  of  individual  given  to  arteriocapillary  hypertonia,  a 
predisposing  factor  in  arteriocapillary  spasm. 

Should  the  child  with  inherited  weaknesses  escape  infection,  he  may  have  a 
chance  under  proper  living  to  overcome  the  defects;  quite  as  frequently, 
however,  he  becomes  the  delicate,  neurotic  youngster  who  has  an  unusually 
difficult  time  with  the  diseases  of  childhood  and  the  various  problems  of  life. 
He  is  often  backward,  cowardly,  excitable,  subject  to  various  nervous 
explosions,  disorders  of  digestion,  cyclic  vomiting,  and  periodical  migraine. 
In  my  case  records  of  cardiovascular  diseases,  arteriosclerosis  and  hyper- 
tension, sick  headache  in  early  adult  life  is  one  of  the  most  constant  notations. 

Therefore,  whether  we  consider  tissue  predilection,  faulty  metabolism, 
toxemias,,  or  infections,  the  cause  of  cardiovascular  diseases,  the  one  principal 
factor  in  creating  a  predisposition  or  exciting  the  disease  is  infection. 
Directly  or  indirectly  infection  is  responsible  for  a  large  majority  of  cases. 
The  organism  concerned  in  acute  articular  rheumatism  and  its  cousin  the 
anhemolytic  streptococcus  are  most  frequently  found.  With  this  view  ad- 
mitted it  is  not  difficult  to  explain  the  tendency  in  certain  families  to  rheu- 
matism and  cardiovascular  diseases. 

It  should  be  stressed  that  rheumatism,  especially  in  children,  is  a  cardiac 
disease,  that  indications  of  infections  are  often  observed  in  the  heart  in  the 
absence  of  other  lesions.  This  is  especially  the  case  when  stiff,  sore  joints 
and  muscles  are  called  growing  pains,  "chorea  regarded  as  nervousness, 
decayed  teeth  as  essential  to  the  proper  development  of  the  jaw  and  infected 
tonsils  a  condition  the  child  can  outgrow. 
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On  account  of  the  structural  delicacy  of  the  infant's  heart,  lesions  are  fre- 
quently undetected  in  the  early  stages  of  the  disease;  later  when  ensuing 
deformity,  valvular  adhesions  and  muscular  compensation,  the  sounds  become 
more  audible. 

Simple  heart  bruits  in  infancy  and  childhood  are  frequently  found  in 
anemia,  rachitis  and  slight  structural  abnormality.  The  transmissions  of 
these  murmurs  are  limited,  or  may  be  radiated  upward  and  heard  in  a  sub- 
clavicular and  corresponding  point  of  the  left  side  of  the  back.  Unaccom- 
panied by  circulatory  distress,  these  bruits  are  rarely  indicative  of  cardiac 
disease.  Bruits  from  organic  lesions  are  usually  distributed  over  a  larger  area 
and  can  be  heard  in  the  axilla  and  back.  The  wonderful  recuperative  powers 
of  the  heart  in  early  life  has  led  many  ever-busy  physicians  to  regard  heart 
diseases  as  rare  in  infancy  and  childhood,  but  careful  observers  will  come 
nearer  agreeing  with  Royster  when  he  says  "It  (endocarditis)  seems  to  be 
the  course  of  childhood  at  the  present  time"  {Journal  Southern  Med.  Soc), 
Vol.  1-6,  No.  5,  May,  1923. 

Many  of  these  cases  are  the  result  of  unrecognized  or  poorly  treated 
attacks  of  rheumatism.  In  the  successful  management  of  this  disease,  it  is 
well  to  be  possessed  with  the  belief  that  rheumatic  fever  is  less  a  disease  of  the 
joints  than  of  the  heart.  With  all  the  typical  cases  it  is  indeed  strange  that 
the  specific  organism  is  still  in  doubt.  Thirty  years  ago  it  was  called  the 
diplococcus  of  rheumatism;  today  it  is  regarded  as  belonging  to  the  strepto- 
coccus group,  which  is  a  safe  guess.  The  disease  must  be  early  recognized, 
early  and  persistently  treated.  The  heart  should  be  the  primary  consideration, 
and  as  heart  damage  cannot  be  estimated  by  joint  involvment,  absolute  rest  in 
bed  should  be  the  first  order.  I  still  regard  Sodium  Salicylate  of  importance 
in  the  treatment  of  acute  articular  rheumatism  and  naturally  attribute  the 
failures  of  others,  to  improper  use  or  incorrect  diagnosis.  Like  quinine  for 
malaria,  the  salicylates  should  be  given  for  effect  and  in  continued  and  suf- 
ficient doses  to  get  that  effect.  Treatment  should  be  continued  for  weeks, 
otherwise  we  may  have  relapses  and  permanent  heart  injury.  The  intra- 
venous use  of  large  doses  is  permissible ;  often  difficult  to  administer  to  chil- 
dren, but  from  2  to  8  grams  can  be  given  daily  by  the  bowel  with  most 
satisfactory  results.  When  both  stomach  and  bovv^el  are  intolerant  to  the 
drug,  a  50  per  cent,  solution  of  Sodium  Salicylate  in  freshly  distilled  water 
may  be  given  intravenously  every  12  or  24  hours  as  indicated.  .25  gm.  of  the 
drug  for  each  year  of  a  child's  age  is  usually  effective. 

The  prompt  analgesic,  antipyratic  and  intiseptic  action  of  Sodium  Salicy- 
late when  administered  intravenously  in  acute  inflammatory  rheumatism  and 
follicular  tonsillitis  must  appeal  to  the  therapist,  realizing  the  necessity  of 
getting  quick  action.  The  intravenous  administration  of  Sodium  Salicylate 
and  Sodium  Iodide  is  an  effective  treatment  for  many  metastatic  inflammations 
of  the  joints,  especially  the  large  group  of  so-called  rheumatic  cases  with  their 
characteristic  clinical  picture  and  heart  complications. 
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Two  Other  drugs,  arsenic  and  iron,  are  indicated  and  at  times  essential  in 
the  treatment  of  these  infections.  Both  give  prompt  results  when  given  intra- 
venously in  the  form  of  iron  cacodylate. 

The  pneumococcus  is  a  frequent  cause  of  carditis  in  infancy.  Scarlet 
fever  may  have  a  complication  of  carditis  at  any  age.  Influenza  bacilli,  hemo- 
lytic and  other  types  of  streptococci,  staphylococci  and  gonococci  are  organ- 
isms frequently  found  in  the  heart  at  autopsy.  In  sub-acute  and  chronic  forms 
of  carditis  the  anhemolytic  streptococci,  usually  called  streptococcus  viridans, 
that  gain  entrance  most  frequently  through  points  of  focal  infection,  are 
found  in  a  tremendously  large  majority  of  the  cases. 

Congenital  cardiac  defects  afford  less  resistance  to  bacterial  invasion  and 
a  valve  previously  damaged  is  most  frequently  the  seat  of  a  sub-acute  or 
chronic  form  of  inflammation,  while  the  organisms  of  rheumatism  and 
syphilis  readily  attack  previously  healthy  valves.  In  short,  any  organism  that 
gains  entrance  to  the  blood  may  cause  cardiovascular  disease.  This  emphasizes 
the  importance  of  early  and  effective  treatment  of  all  infections  and  bacterial 
diseases  of  infancy  and  childhood,  the  prompt  attention  to  all  wounds  and  the 
removal  of  all  focal  infections.  Septic  bronchitis,  osteomyelitis,  and 
furunculosis  should  not  be  neglected  by  expectant  treatment,  and  tonsils, 
adenoids,  sinuses,  teeth,  and  other  primary  foci  that  can  be  reached  should  be 
cleaned  out  without  delay.  The  study  of  tissue  affinities  and  specificity  of 
microorganisms  will  often  aid  the  investigator  in  locating  the  seat  in  infection 
and  the  character  of  organism  present.  The  locating  of  a  foci  of  infection  by 
larger  than  treatment  dose  of  a  polyvalent  streptococci  vaccine  as  suggested  in 
a  paper  read  before  this  Society  in  1916  has  been  of  value  in  many  obscure 
cases. 

Toxins  of  chemical,  bacterial,  metabolic,  or  any  other  origin  are  accepted 
factors  in  the  production  of  cardiovascular  diseases.  They  exert  their 
influence  directly  upon  the  cardiac  mechanism  or  indirectly  through  the 
vegetative  nervous  system,  glands  of  internal  secretion,  or  arteriocapillary 
system.  The  affinity  of  nicotine,  caffeine,  some  cardiac  drugs,  and  the  toxins 
of  infections  like  diphtheria  or  influenza,  for  certain  structures  of  the  heart 
are  generally  recognized  and  accepted  facts.  The  influenza  of  hyperthyrodism 
on  the  cardiac  mechanism  is  a  good  example  of  the  destructive  effect  of  a 
special  toxin.  In  brief,  an  excess  of  thyroxin  elevates  basal  metabolic  rate, 
accelerating  general  metabolism  and  increasing  cardiac  action.  Excessive 
myocardial  metabolism  produces  myocardial  irritability  and  degeneration 
associated  with  muscle  fatigue  and  inability  of  nerve  current  as  shown  by 
arhythmia  and  auricular  fibrillation.  This  circulatory  imbalance  lessens  the 
nutrition  of  the  heart  and  there  is  further  lowering  of  the  muscle  strength  and 
tone  resulting  in  cardiac  dilatation  and  insufficiency.  Myocardial  damage  is 
progressively  shown  by  sinus  arhythmia,  premature  contraction,  paroxysmal 
tachycardia,  auricular  fibrillation  and  flutter,  heart  block,  angina,  and  finally 
"decompensation.    It  will  be  encouraging  to  note  that  early  and  careful  exami- 
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nation  of  the  heart,  especially  with  electrocardiogram  studies,  will  often 
reveal  evidence  of  embarrassment  and  fatigue  caused  by  toxins  with  no 
permanent  structural  injury,  as  the  removal  of  the  toxins  or  source  of  the 
toxin  enables  the  heart  to  regain  its  normal  action. 

Toxins,  as  have  been  mentioned,  nervous  tension  and  emotional  explosions, 
have  an  indirect  effect  upon  the  heart  through  their  action  upon  the  small 
blood-vessels.  This  action  may  be  local  or  transmitted  through  the  vegetative 
nervous  system.  In  either  event  the  vessel  dilatation  or  construction  may  be 
excessive  or  prolonged.  Some  toxins,  like  some  drugs,  have  a  double  action 
and  an  initial  difatation  is  followed  by  a  contraction  of  vessels  and  vice  versa. 
Toxins  frequently  cause  hyperthyroidism  with  corresponding  vessel  dilatation 
due  to  the  activity  of  the  thyroid  gland.  This  liberation  of  thyroxin  is  more 
or  less  spasmodic  and  during  rest  periods  a  reaction  occurs  inducing  vessel 
contraction.  The  individuals  thus  affected  are  subject  to  nervous  explosions, 
often  accompanied  with  a  functional  inactivity  of  the  kidneys  due  to  spasm 
of  minute  vessels  in  the  kidneys. 

Recovery  from  these  neurotic  attacks  is  associated  with  relaxation  of  the 
vessels  and  the  characteristic  outpouring  of  large  quantities  of  urine,  as 
observed  by  Sydenham  in  1680,  when  he  wrote  "An  urine  as  clear  as  rock 
water,  and  this  hysterick  women  evacuate  plentifully,  which  I  find  by  inquiry 
is  in  almost  all  the  pathognomonick  signs  of  this  disease  which  we  call 
hysterick  in  women  and  hypochondriack  in  men." 

Vessel  stretching  and  vessel  spasm  repeated  and  continued,  causes  arterio- 
capillary  fibrosis.  This  condition  is  naturally  followed  by  hypertension  and 
corresponding  cardiac  hypertrophy.  Arteriocapillary  fibrosis  in  the  terminal 
branches  of  the  arterial  system  is  demonstrable  before  lesions  occur  in  the 
kidneys  and  therefore  cannot  be  regarded  as  an  end  product  but  the  result  of 
a  well-defined  pathogenesis,  a  local  manifestation  of  a  general  capillary  and 
vascular  disease.  Hypertension  thus  established  becomes  a  most  important 
element  in  cardiac  disease  for  the  damage  to  the  heart  mechanism  is  always 
found  in  the  chambers  doing  increased  work.  Thus  arteriosclerosis  may  not 
be  regarded  as  an  inflammatory  process  but  must  be  given  a  place  in  the  pro- 
duction of  valvular  defects. 

Moschcowitz  (Eli  Moschcowitz,  Jour.  A.  M.  A,.,  Vol.  79,  No.  15,  Oct.  7, 
1922)  regards  hypertension  as  the  most  important  factor  in  producing  arterio- 
sclerosis.   He  gives  a  list  of  evidence  in  support  of  his  belief. 

Fahr  (George  E.  Fahr,  Jour.  A.  M.  A.,  Vol.  80,  No.  13,  April  7,  1923), 
claims  approximately  three-fourths  of  all  so-called  chronic  myocarditis  are 
due  to  a  primary  hypertension.  This  assertion  he  modifies  in  the  conclusion 
of  his  splendid  article  in  the  statement  "about  75  per  cent,  of  all  cases  of 
chronic  heart  muscle  disease  are  associated  with  hypertension  or  follow  in  its 
wake,"  and  further  asserts  "that  hypertension  is  the  most  constant  factor  in 
causing  chronic  heart  muscle  disease  often  called  chronic  myocarditis." 
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New  findings  in  physiology  enables  us  to  more  readily  understand  this 
peripheral  force  concerned  in  the  production  of  cardiovascular  diseases. 
Capillary  activity  formerly  regarded  as  controlled  by  arterial  activity  is  now 
known  to  be  governed  by  Rouget's  cells.  These  are  fine  branching  muscle 
cells  encircling  the  capillaries  near  the  artericles  and  are  supplied  by  the 
sympathetic.  Stimulation  of  the  nerve  causes  capillary  contraction  and  section 
of  the  nerve  causes  dilatation.  This  is  illustrated  in  arterial  sympathectomy 
for  the  relief  of  Buerger's  disease.  This  so-called  thrombo-angiitis  obliterans 
is  a  local  manifestation  of  vessel  spasm  found  in  a  highly  neurotic  type  of 
individual. 

The  microscopic  study  of  capillary  vessels  and  their  action  has  opened  a 
field  for  investigation  that  is  proving  both  interesting  and  instructive.  We 
will  soon  have  dependable  data  concerning  the  action  of  drugs,  disease, 
toxins,  and  nervous  impressions  upon  these  important  single  track  blood- 
vessels. Though  the  microscopic  study  of  capillary  action  is  new,  the 
macroscopic  observations  of  the  resulting  phenomena  is  common  knowledge 
since  the  days  of  Hippocrates.  The  pale  pinched  face  of  shock  is  recognized 
by  the  layman  and  the  flush  of  excitement  and  embarrassment  requires  no 
trained  eye  to  interpret,  as  poetically  expressed  by  Donne  in  his  lines : 

"Her  pure  and  eloquent  blood  spoke  in  her  cheeks,  and  so 
distinctly  wrought, 
That  one  might  almost  say  her  body  thought." 

Normal  circulation  is  maintained  by  an  active  tissue  demand  for  oxygen 
to  draw  the  red  cells  through  the  capillaries,  as  well  as  a  normal  cardiac 
action  and  a  normal  blood-vessel  tone.  These  blood-vessels  under  control  of 
a  complex  nervous  mechanism  can  be  disturbed  or  influenced  by  a  great 
variety  of  causes.  Few  individuals  have  a  perfect  circulatory  balance,  many 
have  imperfections  inherited  or  acquired.  It  is  quite  true  that  mortality  in 
infancy  has  been  diminished  and  by  this  many  weaklings  that  previously  died, 
live  to  join  the  great  class  of  cardiac  diseases.  Better  types  of  children  are 
born  from  younger  parentage,  and  social  conditions  at  the  present  time 
prevent  early  marriages.  Belated  marriages  result  in  diminished  birth  rate 
and  it  can  be  expected  that  children  of  older  parents  will  not  be  able  to  shake 
oflf  the  tissue  proclivities  and  endowments  incident  to  a  life  of  more  or  less 
dissipation.  Modern  civilization  with  its  educational  requirements,  ambitious 
endeavor,  mental  worry,  limited  relaxation,  crowded  civic  centers,  improper 
food  and  feeding,  society  demands  and  social  hypocrisy,  make  for  an  exist- 
ence requiring  forced  speed,  inducing  premature  wear  and  tear  upon  the 
human  mechanism,  that  is  undergoing  evolution  from  natural  laws  and 
natural  living  to  artificial  laws  and  artificial  living.  There  will  always  be 
family  tendencies  and  tissue  predilections.  There  will  be  those  whose  chil- 
dren and  children's  children  will  have  rheumatic  conditions,  apoplectic  habits 
and  various  types  of  cardiovascular  degeneration.     If  these  and  all  the  vices 
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and  follies  of  mankind  could  be  eliminated,  the  duties  and  necessities  of  life 
would  ever  be  a  fruitful  source  of  ailment,  and  cardiovascular  diseases,  to  a 
large  extent  preventable,  will  always  be  with  us. 

Cardiovascular  diseases  are  the  greatest  menace  to  the  himian  race  today 
and  cause  more  deaths  than  tuberculosis  and  cancer. 

The  profession  and  tlie  public  must  recognize  this  growing  danger  and 
cooperate  to  establish  means  to  reduce  this  mortality. 

Public  heart  clinics,  attended  by  well-trained  clinitians,  and  expert 
diagnostitians  of  large  experience,  should  be  established  independent,  or  in 
connection  with  other  public  clinics. 

Industrial  schemes  of  physical  examinations  and  reexaminations  should 
be  encouraged  in  order  to  keep  a  check  up  on  the  employees  to  discover 
defects  and  infections  and  detect  early  signs  of  heart  embarrassment. 

Frequent  reexaminations  of  convalescents,  especially  those  recovering 
from  infections,  and  of  those  in  health  after  middle  life. 

More  attention  to  the  heart  of  the  puerperant  and  to  the  children  of 
families  having  rheumatism  and  cardiovascular  diseases. 

More  attention  to  infections  and  bacterial  diseases  of  childhood,  with 
especial  reference  to  their  complete  recovery,  and  the  detection  and  removal  of 
all  foci  of  infection. 

Educate  the  people  in  the  causes  of  this  disease  and  in  the  importance  of 
keeping  well ;  of  the  need  of  proper  relaxation  and  recreation,  as  well  as  the 
need  of  proper  work,  exercise  and  living. 


REDUCED   CARBOHYDRATE  TOLERANCE— ITS   POSSIBLE 

SIGNIFICANCE. 

BY  GEORGE  HOWARD  HOXIE,  A.M.,  M.D.,  F.A.C.P.. 

KANSAS   CITY,   MISSOURI. 

Whenever  a  new  method  of  diagnosis  is  introduced  great  interest  is 
attached  to  the  findings  by  this  method  until  the  range  of  limitations  of  the 
method  has  been  thoroughly  established.  This  could  be  easily  illustrated  by 
reference  to  the  introduction  of  the  chemical  examination  of  the  urine  and 
more  recently  of  the  introduction  of  the  blood  pressure  studies.  As  soon  as 
the  method  has  been  established  as  to  its  possibilities  and  limitations  and 
degree  of  accuracy  it  becomes  one  of  the  settled  methods  of  procedure  and  to 
that  extent  loses  its  novelty. 

So  now  in  the  introduction  of  the  study  of  the  blood  sugar  tolerance  many 
questions  have  arisen  and  many  unexpected  results  obtained  which  are  not 
only  of  considerable  interest  but  also  of  potential  value. 

A  decade  or  so  ago  when  the  physiologists  were  studying  blood  sugar  it 
was  noted  that  in  the  study  of  blood  sugar  tolerance  diabetes  produced  a 
curve  in  which  the  tendency  was  still  upward  and  away  from  the  horizontal 
line  at  the  end  even  of  three  hours.  Consequently,  this  curve  was  called  the 
diabetic  curve.  Then  it  was  noted  that  other  patients  than  frank  diabetics 
showed  this  same  type  of  curve.  Then  the  picture  was  complicated  by  the 
fact  that  many  patients  would  show  glycosuria  without  showing  the  diabetic 
curve. 

At  the  beginning  of  the  use  of  the  clinical  tests  some  authors  were  inclined 
to  think  that  there  was  a  parallelism  between  the  function  of  the  endocrine 
glands  and  the  diabetic  curve  or  at  least  the  glycosuria.  But  the  observations 
of  those  who  have  commanded  considerable  material  have  led  us  to  believe 
that  there  is  no  such  parallelism. 

Henry  John  of  the  Cleveland  Clinic  has  definitely  postulated  his  opinion 
that  the  appearance  of  the  sugar  in  the  urine  under  the  conditions  of  the 
test  means  a  damage  to  the  pancreas  and  therefore  a  potential  diabetes. 

Ralph  Pemberton  was  the  first  to  point  out  that  in  rheumatism  there  was  a 
lessened  sugar  tolerance.  He  found  that  some  25  per  cent,  of  his  patients 
improved  as  to  their  rheumatic  condition  if  he  did  nothing  more  than  remove 
the  excess  food  values  that  they  were  ingesting.  His  later  work  has  indicated 
that  a  lessened  sugar  tolerance  is  possibly  a  result  of  this  rheumatic  infection, 
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My  interest  was  roused  by  these  findings  of  Pemberton's ;  and  when  I 
studied  the  sugar  tolerance  of  rheumatics,  I  began  to  find  such  unexpected 
results  that  I  have  continued  the  study  in  the  hope  that  from  the  studies  some 
conclusions  would  eventuate  to  shed  light  on  the  subject  of  allergy,  focal 
infection,  and  glycosuria. 

We  have  made  227  studies  of  which  116  were  done  with  the  usual 
microscopic  method  and  the  DuBoscq  colorimeter  and  iii  by  the  Einstein 
Miscro  method.  We  used  1.75  grammes  of  glucose  per  kilogram  of  body 
weight  on  the  first  11 1  cases  and  are  now  using  1.5  grammes  per  kilogram  of 
body  weight.  We  did  concomitantly  the  BMR  in  order  to  prove  or  disprove 
the  parallelism  between  the  thyroid  function  and  that  of  the  pancreas  or  the 
organs  caring  for  sugar  metabolism.  We  found  the  BMR  normal  in  133 
cases, — that  is,  between  minus  10  per  cent,  and  plus  10  per  cent.  We  found 
the  BMR  above  10  per  cent,  in  57  cases.  We  found  it  below  10  per  cent,  in 
34  cases. 

In  the  group  where  the  BMR  was  normal,  we  found  glucosuria  in  31  cases 
(or  23  per  cent.)  ;  a  glycosuria  with  a  diabetic  curve  in  9  (or  6  per  cent.)  ; 
and  a  diabetic  curve  without  glycosuria  in  12  (or  9  per  cent.). 

Among  the  57  cases  in  which  the  BMR  was  more  than  10  per  cent,  above 
normal  we  found  19  cases  v/ith  glycosuria  (or  33  per  cent.)  ;  only  one  case 
with  glycosuria  with  diabetic  curve;  and  5  cases  with  diabetic  curve  without 
the  glycosuria  (or  8  per  cent.).  That  is,  in  56  per  cent,  of  the  cases  of 
increased  metabolism,  the  sugar  metabolism  was  normal. 

In  the  34  cases  with  the  BMR  more  than  10  per  cent,  below  normal,  we 
found  4  cases  of  glycosuria  (or  12  per  cent.)  ;  4  cases  of  glycosuria  with 
diabetic  curve  (or  12  per  cent.)  ;  and  8  cases  of  diabetic  curve  without 
glycosuria  (or  23  per  cent.).  That  is,  out  of  34  cases,  18  (or  53  per  cent.) 
were  normal  with  regard  to  carbohydrate  metabolism. 

To  summarize  again.  Of  the  133  cases  with  a  normal  BMR,  the  carbo- 
hydrate metabolism  was  normal  in  all  but  52, — that  is,  normal  in  61  per  cent. 
In  the  cases  where  the  BMR  was  above  10  per  cent.,  the  normals  were  56  per 
cent.  (32  out  of  57) .  And  in  the  34  cases  more  than  10  per  cent,  below  normal 
BMR,  the  carbohydrate  metabolism  was  normal  in  18,  that  is  53  per  cent. 

A  rough  analysis  of  the  cases  showing  a  diabetic  curve  without  glycosuria 
shows — 6  cases  due  to  focal  infection,  8  due  to  endocrine  disorder,  2  due  to 
exhaustion,  and  i  frank  diabetes. 

An  analysis  of  the  cases  showing  a  diabetic  curve  with  glycosuria  shows — 
4  of  focal  infection,  1 1  of  endocrine  disorder,  9  of  exhaustion,  2  of  diabetes. 

An  analysis  of  the  cases  showing  a  glycosuria  with  a  normal  curve  shows 
14  of  focal  infection,  3  of  endocrine  disorder,  and  9  of  exhaustion. 

The  significance  of  these  figures  is  not  at  once  apparent.  Of  course,  the 
factor  of  delayed  absorption  accounts  in  some  cases  for  the  type  of  curve. 
This  occurs  frequently  enough  to  keep  one  on  his  guard  against  drawing  far- 
reaching  concliisions  without  a  repetition  of  the  test. 
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Then  there  is  the  high  renal  threshold  that  prevents  the  appearance  of 
sugar  in  the  urine  at  the  usual  glycemic  level.  While  the  normal  level  for  the 
spilling  over  is  placed  at  about  i6,  yet  the  level  is  not  yet  fixed  certainly 
enough  to  interpret  without  proviso.  But  again  the  rise  in  the  threshold  is 
usually  interpreted  as  an  unfavorable  omen. 

It  therefore  must  be  evident  that  the  results  of  the  blood  sugar  tolerance 
test  are  not  to  be  read  off  in  terms  of  diagnosis  and  treatment.  Rather  do 
they  indicate  the  condition  of  the  vital  forces  of  the  body  as  well  as  of  such 
individual  organs  as  pancreas  and  liver. 

The  important  clinical  questions  regarding  the  test  seem  to  be : 

Are  the  results  of  the  test  individual  and  permanent?  We" find  that  they 
are  individual  in  that  they  remain  consistent,  but  we  do  find  that  they  change 
with  the  individual's  condition.  Thus  far  I  have  the  impression  that  the  type 
of  curve  is  less  apt  to  change  under  treatment  than  the  glycosuria.  Apparently 
the  body  responds  to  the  spilling  over  of  sugar  into  the  lu-ine  by  raising  the 
threshold.  But  the  internal  mechanism  for  burning  up  and  storing  the  sugars 
is  not  affected  thereby — ^hence,  the  fallacy  of  judging  the  effect  of  treatment 
in  diabetes  by  testing  the  urine  alone.  In  other  words,  the  raising  of  the 
threshold  is  a  result  not  a  cause  and,  like  fever  in  infection,  is  a  protective 
measure. 

Does  the  glycosuria  change  with  the  patient's  condition  ?  As  I  have  already 
indicated,  it  does.  It  lessens  and  disappears  with  improvement  in  the  patient's 
general  health  and  tone.  How  much  effect  the  diet  alone  has  I  am  not  sure. 
I  think  that  it  has  some  effect.  But  I  think  that  rest  and  the  removal  of  focal 
infections  has  more. 

Does  the  curve  change  with  the  improvement  in  the  patient's  general 
health?  The  blood  sugar  level  seems  to  change  but  the  type  of  curve  does  not 
change.  It  would  appear  that  when  damage  has  been  done  to  the  organs  con- 
cerned in  carbohydrate  metabolism,  compensation  may  be  obtained,  but  as  in 
the  case  of  a  damaged  heart,  the  effects  persist,  and  there  must  be  maintained 
this  extra  work  on  the  part  of  other  organs  and  a  proper  manner  of  life. 

The  test  does  give  us  a  therapeutic  clue  in  that  we  know  that  it  is  improper 
to  force  the  feeding  of  patients  showing  carbohydrate  intolerance. 

I  would  like  to  call  attention  to  one  factor  that  is  so  often  present  in  these 
cases  of  reduced  carbohydrate  tolerance  and  that  is  the  factor  of  systemic 
exhaustion.  This  exhaustion  may  have  resulted  from  sickness  or  from 
exertion  or  from  one  long  continued  monotonous  activity.  The  results  are  the 
same — a  lack  of  resilience  in  the  bodily  tissues.  Such  a  depression  of  vital 
forces  will  show  itself  in  glycosuria  with  or  without  the  diabetic  curve.  The 
curve,  however,  becomes  more  and  more  diabetic  the  longer  the  condition 
persists. 

One  finds  such  a  condition  of  exhaustion  in  long  drawn  out  cases  of  focal 
infection  and  then  one  is  in  doubt  as  to  whether  to  speak  of  the  condition  as 
one  of  focal  infection  or  of  sensitization  or  of  exhaustion.    The  three  states 
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are  in  many  respects  over-lapping.    The  effect  on  the  carbohydrate  tolerance 
is  apparently  the  same. 

DISCUSSION. 

Dr.  McCleave:  Mr.  Chairman,  I  happen  to  have  in  my  office  at  this  time  a  child 
which  has  this  disease  and  the  mother  very  kindly  consented  to  bring  this  child  over. 
When  it  came  in  some  weeks  ago,  it  presented  a  much  more  typical  condition  than  it 
does  now,  with  marked  rash  and  respiratory  symptoms,  and  marked  cyanosis  and  oedema 
of  the  hands  and  feet.    But  it  still  shows  enough  to  show  you  what  this  child  looks  like. 

(At  this  point  the  child  referred  to  was  exhibited  to  the  members  of  the  Society.) 

Most  of  these  children  are  not  over  two  or  three  years  old,  all  young.  I  have  slides 
here  showing  the  bony  lesions  which  occurred  in  that  other  case  and  the  only  ones  that 
did  accur,  and  which  recovered  very  rapidly  under  proper  treatment.  I  don't  know 
whether  you  can  see  much  by  passing  the  slides  aroimd. 

This  child  has  an  enlarged  thymus,  too,  but  that  has  nothing  to  do  with  the  principal 
features  I  want  to  show  you.  When  he  came  in,  he  was  covered  with  the  typical  rash, 
and  all  of  the  symptoms  were  much  more  manifest  than  they  are  now ;  but  you  can 
still  see  the  very  marked  blueness  of  the  hands  and  the  feet,  which  are  the  most  typical 
features  of  this  disease,  acrodynia.  Notice  how  cold  the  hands  are,  and  yet  they  are 
sweaty.  That  is  the  most  typical  thing  about  the  disease,  that  condition  of  the  hands 
and  feet.  And  as  you  see,  it  is  strictly  limited  to  the  hands  and  feet.  It  does  not  involve 
the  whole  extremity.  It  practically  does  not  come  above  the  ankle  or  the  wrist  joint 
in  any  case.    It  is  a  very  curious  and  very  marked  vasomotor  disiturbance. 

Dr.  Greene:     Will  you  tell  us  the  diet  on  which  this  child  has  been  nourished? 

Dr.  McCleave  :     This  child  is  now  on  a  well  balanced — 

Dr.  Greene:     I  meant  before. 

Dr.  McCleave  :  The  diet  in  this  case  did  not  disclose  any  particular  thing.  It  was 
not  deficiency.     (The  mother  states  the  baby  was  breast-fed  until  nine  months  old.) 

Dr.  Milroy:     Is  there  any  intestinal  disturbance? 

Dr.  McCleave  :     Yes,  but  they  are  usually  constipated. 

Dr.  Greene:     Did  the  case  develop  very  quickly? 

Dr.  McCleave:  In  some  cases  they  do.  In  this  case  it  was  very  acute.  In  other 
cases  it  is  more  gradual. 

Dr.  Jennings  :  If  the  Society  has  no  objection,  we  will  delay  further  discussion 
on  this  until  after  Dr.  Aaron's  paper  has  been  read,  as  he  has  to  make  a  train. 


IMPORTANCE   OF   CONTINUATION   OF   THERAPEUTICS 
IN  CHRONIC  VALVULAR  DISEASES   DURING 
QUIESCENT  STAGE. 

BY  LOUIS  FAUGERES  BISHOP,  A.M.,  M.D.,  Sc.D.,  F.A.C.P. 

A  good  many  years  ago,  a  very  great  Heart  Specialist  read  a  paper  before 
a  Medical  Congress  that  conveyed  the  idea  which,  in  return,  I  wish  to  pro- 
mulgate :  namely,  that  the  best  time  to  treat  heart  disease  is  not  during  attacks 
of  decompensation,  but  during  those  periods  when  the  person  is  without 
symptoms. 

The  process  is  slow  by  which  the  public  is  learning  that  diseases  and 
symptoms  are  not  necessarily  coincident  or  co-extensive.  There  can  be 
bronchitis  without  cough  or  cough  without  bronchitis;  there  can  be  very 
serious  heart  disease  without  signs  or  systems  and  a  trivial  functional  dis- 
order may  be  the  cause  of  much  suffering  and  alarm. 

The  student  is  taught  pathology,  symptomatology  and  treatment,  but  the 
natural  history  of  disease,  from  its  early  beginnings  to  its  late  endings  are 
neither  taught  nor  known  by  many  people. 

The  greatest  of  all  Heart  Specialists  of  our  generation,  James  McKenzie, 
is  spending  the  declining  years  of  his  life  in  studying  natural  history  of  the 
beginnings  of  disease.  The  natural  history  of  the  endings  of  disease  have 
already  been  the  study  of  Virkow  and  all  other  great  physicians  and  pathol- 
omists.  The  natural  history  of  the  quiescent  period  of  disease  is  a  field  for 
the  study  of  we  lesser  men  who  care  for  people  from  day  to  day  throughout 
their  lives. 

The  main  point  I  wish  to  make  is  that  it  is  advisable  and  even  necessary 
to  give  digitalis  in  suitable  doses  for  long  periods  of  time  without  interruption 
and  this  is  to  continue  in  certain  cases,  irrespective  of  symptoms.  I  wish  to 
emphasize  the  fact  that  it  is  not  necessary  to  interrupt  the  administration  of 
digitalis. 

In  the  care  of  heart  patients,  there  comes  a  time  when  decompensation  is 
always  threatening.  When  the  attacks  of  decompensation,  whether  in  true 
valvular  disease  or  in  cardiovascular  renal  disease,  have  been  experienced  on 
several  occasions  the  continuous  use  of  digitalis  should  be  considered.  The 
drug  may  be  administered  in  small  doses  at  frequent  intervals  or  in  large 
doses  at  longer  intervals.  The  result  is  about  the  same.  Experience  has  not 
shown  that  the  use  of  digitalis  in  this  way  in  any  way  interferes  with  its 
usefulness  in  larger  doses  when  required  in  emergency. 
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I  have  in  mind  a  young  woman  with  Mitral  Stenosis,  who,  after  three  or 
four  years  of  invaHdism,  due  to  attacks  of  decompensation,  has  gone  over  the 
past  eighteen  months  on  continuous  dosage,  enjoying  comparative  comfort 
and  efficiency.    This  illustrates  the  valvular  type. 

I  have  in  mind  also,  an  old  lady  who  passed  a  year  of  comparative  comfort 
after  the  apparent  estabHshment  of  recurrent  attacks  of  suffocative  oedema  in 
the  morning  hours. 

What  is  needed  for  the  successful  carrying  out  of  the  continuous  use  of 
digitalis  is  a  faith  in  the  effect  of  small  doses.  I  am  a  firm  believer  in  this 
though  it  is  not  so  easily  proved  as  the  large  doses. 

109  East  61  St  St.,  New  York. 


ACRODYNIA. 

'  BY  THOMAS  C.  McCLEAVE,  M.D., 

OAKLAND,   CALIF. 

In  1920,  reports  of  a  series  of  cases  occurring  in  the  practice  of  Dr. 
Bilderback  of  Portland,  Oregon,  which  presented  features  with  which  he  was 
unfamiliar  but  in  which  he  fancied  he  saw  resemblances  to  pelagra,  were  sent 
to  Dr.  John  F.  Morse  of  Harvard  Medical  School  and  through  him  to  Dr. 
William  Weston  of  Columbia,  South  Carolina,  for  diagnostic  comment.  In 
conference  with  associates  familiar  with  pelagra,  it  was  decided  that  the  case 
reports  were  not  descriptive  of  that  disease,  but  did  seem  to  accord  with 
descriptions  of  a  condition  observed  among  French  soldiers  and  recorded  in 
French  medical  literature  in  1828  under  the  name  "Acrodynia." 

Similar  cases  were  occasionally  reported  from  Germany,  the  West  Indies, 
the  United  States  and  elsewhere  during  the  last  century,  until  about  1880, 
when  the  disease  seems  to  have  disappeared,  at  least  so  far  as  medical  literature 
is  concerned. 

Since  the  report  of  Bilderback's  first  group  of  eight  cases,  closely  followed 
by  a  series  of  thirty  cases  or  so  more  in  the  Pacific  Northwest,  a  number  of 
observers  have  reported  cases  from  widely  separated  localities,  including  Iowa, 
Nebraska,  Minnesota,  Ohio,  Ontario,  etc.  Fifty  to  twenty  cases  have  been 
seen  in  the  San  Francisco  Bay  region  by  Drs.  Porter,  Lucas,  and  others. 

This  apparent  recrudescence  of  an  old  disease,  its  wide  distribution  and 
curious  clinical  manifestations  render  it  very  interesting. 

That  the  disease  as  we  are  seeing  it  is  identical  with  the  old  "Acrodynia" 
of  the  French  is  by  no  means  certain,  nor  can  we  be  sure  that  we  are  dealing 
in  these  cases  with  a  definite  disease  entity,  though,  for  convenience,  we  will 
discuss  it  as  such. 

All  of  the  cases  reported  in  recent  literature  have  occurred  in  young  chil- 
dren. The  symptomatology  is  most  diverse,  but,  as  will  be  seen,  skin  mani- 
festations and  disturbances  of  the  respiratory  and  nervous  systems  pre- 
dominate. 

In  general,  in  a  well-marked  case,  the  child  appears  very  ill  and  presents 
a  most  striking  appearance  of  extreme  wretchedness  surpassing  anything  else 
I  have  seen.  Emaciation  is  marked  and  the  child  lies  on  the  side  with  head 
down,  body  bent  and  legs  drawn  up,  the  face  hidden  in  the  blankets  or  cov- 
ered by  the  arms.  Such  evidences  of  peripheral  pain  and  photophobia  are 
characteristic. 

(188) 
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Restlessness,  irritability,  sleeplessness  are  marked  and  there  is  constant 
scratching,  though  occasionally  the  patient  may  be  torpid  or  stuporous. 

The  skin  changes  involve  principally  the  hands  and  feet,  the  face  less 
markedly,  and  are  significant  of  vasomotor  disturbances.  The  hands  and 
feet,  and  sometimes  the  jiose,  ears  and  cheeks,  are  swollen  and  edematous, 
cold  and  blue,  and  occasionally  gangrene  occurs.  Sweating  is  profuse.  There 
is  an  erythematous,  or  papular,  or  petechial  rash  with  later  desquamation  and 
pigmentation.  This  is  most  marked  on  hands,  feet,  and  face,  but  may  be 
quite  general.     Cold  greatly  aggravates  the  skin  conditions. 

The  hair  loosens  and  is  pulled  out  by  the  child,  sometimes  by  the  handful, 
and  curiously,  in  a  considerable  proportion  of  cases,  there  is  loss  of  teeth, 
apparently  not  due  to  inflammatory  action  but  caused  by  tropic  changes  in 
the  alveolar  processes. 

Secondary  lesions  are  common  and  largely  due  to  scratching,  and  abscesses 
of  the  soft  parts  have  been  reported.  A  little  patient  of  mine,  with  multiple 
subcutaneous  abscesses,  developed  also  suppurative  lesions  of  the  right  mandi- 
ble and  of  the  structure  of  the  right  hip  joint,  causing  considerable  destruc- 
tion of  both  the  head  of  the  femur  and  the  acetablum  with  a  large  hip  joint 
abscess.  No  other  case  showing  bone  lesions  has  been  reported,  so  far  as  I 
know. 

Respiratory  symptoms  are  always  present,  exhibiting  all  degrees  of 
severity,  from  simple  coryza,  rhino-tracheitis,  or  bronchitis  too,  occasionally, 
broncho-pneumonia. 

Symptoms  referable  to  the  nervous  system  indicate  principally  sensory 
and  tropic  disturbances.  Cerebral  involvement  is  shown  by  complaint  of 
headache  in  some  instances  and  the  irritability  and  sleeplessness  of  the  child, 
although,  rarely,  it  may  instead  be  apathetic  or  even  stuporous.  Photophobia 
and  the  evidences  of  peripheral  pain,  obviously  due  to  neuritis,  have  been 
referred  to.  Reflexes  are  diminished  or  abolished,  and  the  areas  of  pares- 
thesia or  hyperesthesia  may  be  found.     Motor  derangements  are  uncommon. 

Anorexia  is  extreme  and  constipation  common,  vomiting  rare. 

Tlie  temperature  is  usually  low  unless  complications  of  a  sort  to  cause 
fever  occur.    The  pulse  rate  is  moderately  high. 

Laboratory  findings  are  inconstant.  There  is  usually  more  or  less  leu- 
cocytosis,  simple  anemia  is  found  as  would  be  exj^ected,  urine  negative  as  a 
rule,  spinal  fluid  negative,  Wasserman  negative.  Bacterial  findings  variable 
and  not  significant. 

The  etiology  of  the  disease  or  syndrome  is  unknown.  The  deficiency 
theory,  although  there  are  some  features  of  the  condition  which  resemble 
palagra,  beri  beri  and  scurvy,  is  not  acceptable,  because  dietary  deficiencies 
are  not  demonstrable  nor  can  a  cure  l)e  effected. by  dietetic  measures  alone. 

Malarial  infection,  arsenical  or  lead  poisoning  and  other  intoxications 
which  may  cause  polyneuritis  have  been  suggested  as  possible  causes,  but  can 
ordinarily  be  readily  excluded  from  consideration. 
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On  the  other  hand,  the  constancy  of  evidence  of  upper  respiratory  infec- 
tions and  the  adequacy  of  a  bacterial  intoxication  to  explain  many  of  the 
symptoms  have  led  to  the  widely  accepted  opinion  that  the  condition  is  a 
manifestation  of  a  chronic  microbial  toxemia  induced  by  infection  of  the 
upper  respiratory  tract.  The  occurrence  of  cases  in  groups  in  various 
localities,  although  definite  epidemiological  relationship  has  not  been  shown, 
has  also  been  cited  as  evidence  of  an  infectious  origin. 

Treatment,  in  the  present  state  of  our  knowledge  must  be  symptomatic. 
Having  regard  to  the  child's  general  misery,  pain,  photophobia  and  irrita- 
bility, it  must  be  made  as  comfortable  as  possible  and  protected  from  the 
aggravating  effect  of  cold,  light,  noise  and  other  disturbing  factors.  Warmth, 
rest,  secured  if  necessary  by  the  use  of  sedative  drugs,  and  forced  feeding  to 
combat  the  progressive  weakness  and  wasting  caused  by  the  lack  of  appetite 
are  most  essential.  The  diet  must  be  well  balanced,  and  selected  from  foods 
readily  digestible  and  palatable.  Dr.  Porter  has  suggested  that  some  of  these 
cases  are  better  without  milk  and  one  of  my  patients  who  did  badly  on  milk, 
thrived  astonishingly  on  a  diet  from  which  milk  was  excluded  for  many 
months. 

Cod  liver  oil  is  very  beneficial  and  strychnia  in  small  doses  may  be  used 
to  advantage.  Autogenous  vaccines  may  help  to  clear  up  chronic  suppurative 
processes.  Such  a  vaccine  was  of  undoubted  benefit  in  the  treatment  of  the 
bony  lesions  in  the  case  cited  from  my  own  practice. 

Finally,  good  hygiene  and  expert  nursing  are  of  prime  importance. 

The  disease  is  of  many  months'  duration  but  the  prognosis  is  good  under 
reasonably  suitable  treatment. 

(Exhibition  of  case.) 
Medical  Building,  Nineteenth  and  Franklin  Streets. 

DISCUSSION. 

Dr.  Charles  Lyman  Greene  was  called  upon  to  open  the  discussion  and  was 
pleased  to  have  the  opportunity  to  compliment  Dr.  Hoxie  upon  his  interesting  paper, 
*he  soundness  of  his  procedure  and  his  unbiased  deductions  respecting  the  subject  pre- 
sented.    He  had  nothing  to  add,  and  only  desired  to  express  his  approval  of  the  paper. 

Dr.  Jennings  :  Although  I  am  not  prepared  to  discuss  this  announcement  by  Dr. 
Hoxie,  I  wish  io  say  that  in  our  office  work  we  deem  it  important  to  determine  the 
blood  sugar  content  in  all  cases  of  glycosuria  and  in  cases  suspected  of  having  a  hyper- 
?lycosuria.  Potential  diabetes  can  thus  be  recognized  early,  and  by  the  prescription  of 
a  proper  diet  the  development  of  glycosuria  may  be  prevented. 

Dr.  Hoxie:  Mr.  President,  this  valuable  Symposium  has  taught  me  one  or  two 
points.    In  particular : 

First,  that  the  only  adequate  treatment  of  heart  disease  lies  in  its  prevention ;  and, 
second,  that  the  ordinary  method  of  diagnosis  and  the  judgment  of  the  ordinary  X-ray 
man  in  interpreting  a  plate  are  fallacious.  I  have  had  plates  like  those  of  Dr.  Greene 
reported  as  absolutely  normal  ifi  cases  where  because  of  the  other  findings,  I  had 
thought  something  was  wrong. 

Referring  to  preventive  measures  and  treatment,  I  think  the  most  important  thing 
for  the  medical  men  to  do  in  the  next  decade,  at  any  rate,  will  be  to  utilize  the  same 
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methods  of  procedure  as  have  been  used  in  the  tuberculosis  campaign,  and  to  see  to  it 
that  children  with  cardiac  disease  or  weakness  are  given  a  fair  chance  to  prevent  the 
development  of  irreparable  damage  to  their  hearts.  I  have  had  some  chance  to  observe 
such  work  in  connection  with  open  air  schools  and  I  have  seen  remarkable  results 
obtained  from  the  adoption  of  the  same  type  of  measures — that  is,  first  of  all,  the 
removal  of  focal  infections,  (which,  I  think,  is  probably  the  most  important)  ;  and, 
second,  having  such  children  rest  during  the  day  just  the  same  as  we  did  with  the 
strictly  tuberculous  ones  and  giving  them  extra  nourishment  during  the  school  hours 
as  we  do  for  the  tuberculous.  In  one  or  two  year;s  of  such  life,  the  boys,  especially, 
have  shown  remarkable  results  as  far  as  their  hearts  are  concerned. 

I  know  of  one  case  in  our  town  where  one  little  Italian  whom  we  had  kept  in 
the  open  air  school  for  two  years  on  account  of  his  heart  was  induced  to  get  into  games 
and  became  a  school  athlete.  It  was  made  possible  by  the  fact  he  had  been  put  through 
the  same  regimen  we  were  putting  the  tuberculous  boys  through  in  that  school. 

Dr.  Jennings  :     Dr.  Aaron. 

Dr.  Aaron  :  I  want  to  say  just  one  word  about  the  use  of  tobacco  in  cardiovascular 
disease.  Dr.  Morgan  said  that  the  effect  of  tobacco  was  purely  local.  I  think  it  was 
Cannon  who  did  some  work  with  tobacco  and  he  found  that  nicotin  had  the  effect  of 
stimulating  the  secretion  of  the  adrenals  thus  inducing  a  large  quantity  of  adrenalin 
which  seemed  to  have  the  effect  of  raising  the  blood  pressure.  This  condition  is  very 
detrimental  in  cardiovascular  disease  and,  on  that  account,  I  think  tobacco  should  be 
inhibited  in  such  cases. 

That  which  interested  me  most  in  the  paper  read  this  afternoon  is  the  fact  that  in 
cases  of  gastro-enteroptosis  digitalis  is  prescribed.  In  these  cases  the  heart  is  usually 
dropped  but  it  is  not  pathological.  I  rarely  prescribe  digitalis.  I  have  treated  many 
cases  of  gastro-enteroptosis  and  the  point  I  want  to  emphasize  is  this  that  in  all  these 
cases  I  never  have  considered  the  heart  at  all,  but  concentrated  my  treatment  entirely 
upon  the  gastro-enteroptotic  condition.  If  I  have  brought  about  recovery,  I  must  have 
helped  a  great  many  hearts  without  the  use  of  digitalis. 

Dr.  McCleave:  It  has  been  interesting  to  hear  this  whole  discussion,  but,  of 
course,  I  have  been  particularly  interested  in  the  emphasis  placed  on  the  preventive 
measures  necessary  in  childhood  if  we  are  to  rid  older  persons  of  their  heart  defects 
which  have  been  discussed  this  afternoon.  I  think  Dr.  Barnes  and  other  speakers 
have  said  about  all  that  can  be  said.  It  can  only  be  emphasized ;  there  is  nothing  I  can 
add  to  it.  *  I 

There  is  no  question  whatever  about  the  correctness  of  their  position  as  regards 
the  causative  factors  of  focal  disease,  particularly  in  young  people,  and  yet  at  this  time, 
with  all  the  discussion  of  this  matter  that  has  gone  on  through  the  past  several  years, 
it  is  still  surprising  to  find  that  it  has  to  be  emphasized  and  re-emphasized  among  even 
the  men  of  the  profession  who  should  know  better. 

Dr.  McCleave:  (Continued)  Just  recently  I  had  a  case  of  the  character  which 
has  been  under  discussion  here,  which  I  saw  in  consultation,  a  little  girl  ten  or  twelve 
years  old,  suffering  from  a  beginning  condition  of  this  sort,  and  on  examination  I 
could  not  find  anything  about  her  except  a  single  tooth,  that  could  come  under  sus- 
picion of  being  a  point  of  infection.  Her  mouth  was  a  well  cared  for  mouth;  she  had 
a  number  of  small  fillings,  and  with  the  exception  of  this  one  tooth,  which  had  a  large 
amalgam  of  filling  which  had  become  discolored,  there  was  nothing  else  to  attract  sus- 
picion to  it.  She  was  in  the  hands  of  a  very  good  dentist  and  I  asked  him  to  take  out 
the  filling.  He  refused  to  take  it  out  on  the  ground  that  the  tooth  was  the  first  per- 
manent molar  and  to  remove  the  filling  and  refill  the  tooth  would  perhaps  do  irre- 
parable damage  to  the  tooth.  T  said,  "All  right.  I  will  compromise.  Let's  take  the 
whole  tooth  out."  He  said,  "Of  course,  if  you  are  going  to  talk  that  way  we  will  take 
out  the  filling,  but  I  think  you  are  a  damn  fool."     I  said,  "I  admit  that,  but  let's  do  it 
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anyhow."  On  the  removal  of  the  filling,  up  came  a  little  bubble  of  gas  and  the  origin 
of  the  trouble  was  disclosed.  But  there  was  a  man  who  stood  well  in  his  profession, 
whose  work  must  be  considered  as  very  essential  in  the  treatment  of  these  conditions, 
and  yet  he  apparently  knew  nothing  about  it  and  the  importance  of  it,  and  it  was  very 
difficult  to  convince  him  that  it  was  necessary  to  consider  the  matter  and  I  had  to 
threaten  to  take  the  child  to  another  dentist  for  tooth  extraction  before  he  would  do 
what  I  asked  him  to. 

Just  within  a  week  or  two  another  child  had  gone  through  presumably  competent 
examination,  including  roentgen  studies,  and  I  could  not  find  anything  else  except  what 
seemed  a  probable  antrum  infection,  and  further  examination  by  another  roentgenologist 
disclosed  that  this  was  correct.  Yet  it  vras  difficult  to  get  the  original  man  to  admit 
that  could  have  anything  to  do  with  the  child's  general  condition,  which  involved  a 
beginning  heart  lesion. 

So  I  say  that,  with  all  the  discussion  of  this  thing  in  the  past  few  years,  it  is  inter- 
esting to  still  find  that  there  are  men  who  stand  well  in  the  general  profession  who 
still  don't  seem  to  realize. 

The  point  I  would  like  to  make  about  the  matter  of  focal  infection  is  that  whereas 
so  much  attention  has  been  directed  to  the  tonsils  in  the  late  years — ^and  I  am  onei  who 
fears  tonsils  as  much  as  anybody — there  has  been,  of  course,  a  goodi  deal  of  discussion 
of  the  teeth,  and  when  you  speak  of  tooth  infection  as  of  importance  in  this  regard, 
you  usually  mean — I  think  most  people  do — ^the  terribly  necrotic  teeth  of  school  chil- 
dren, which  are  so  common.  And  yet,  in  my  experience,  those  have  not  been  the  teeth 
that  do  most  of  the  harm.  Those  teeth  with  the  crowns  pretty  well  gone,  with  the 
roots  wide  open,  many  of  them  discharging  freely,  do  do  harm,  of  course.  I  would 
not  say  they  don't  do  harm,  but  in  their  case  the  infectious  material  has  to  a  large  extent 
exit  through  the  mouth,  and  some  of  the  worst  cases  I  have  seen  have  been  such  as 
that  one  child  I  spoke  of  a  moment  ago,  where  one  tooth  is  involved  and  that  in 
such  a  way  as  not  to  be  very  manifest  except  on  very  careful  examination,  looking  for 
just  that  sort  of  thing.  I  would  like  to  emphasize  that,  and  urge  in  speaking  of  this 
matter  in  general  that  we  try  to  point  out  that  many  of  these  infections  are  not  by 
any  means  obvious  and  must  be  searched  for  very  carefully,  including  single  teeth. 

Dr.  PoTTENGEs:  The  extreme  to  wtiich  the  idea  of  focal  infection  is  carried 
today  is  illustrated  by  the  following  experience  of  a  fellow  practitioner.  This  physician, 
a  man  of  considerabje  ability,  was  suffering  from  rheumatism.  He  consulted  an  in- 
ternist of  considerable  standing  in  a  fair  sized  town,  who  made  a  careful  examination, 
X-rayed  the  teeth,  and  in  his  estimation  excluded  every  source  of  infection  except  the 
teeth.  He  then  said  to  the  Doctor :  "I  am  sorry  to  tell  you,  but  you  have  to  lose  every 
one  of  those  teeth."  "Great  God!"  replied  the  Doctor,  "I  have  only  got  one  peg.  The 
rest  were  removed  long  ago."  This  shows  the  absurdity  to  which  the  idea  of  focal 
infection  is  carried.  I  have  always  been  rather  conservative  on  the  removal  of  teeth. 
We  have  only  thirty-two  teeth,  and  they  surely  were  put  there  for  some  purpose.  Store 
teeth  give  only  a  comparatively  small  fraction  of  the  grinding  power  possessed  by 
natural  teeth.  I  dislike  to  see  patients  lose  them  unless  it  is  absolutely  essential.  I  see 
so  many  tuberculous  patients  who  have  had  one  or  more  teeth  removed — sometimes 
all — in  order  to  cure  neuritic  pains  in  the  shoulder,  which  were  evidently  caused  by  the 
tuberculosis.  During  the  last  two  years  I  have  seen  six  lives  lost  because  of  the  removal 
of  teeth  for  supposedly  focal  infections,  and  I  cannot  tell  you  how  many  more  I  have 
seen  who  have  had  tonsils  removed  for  the  same  trouble  during  the  time  that  the  patient 
was  suffering  from  active  tuberculosis.  I  do  not  believe  that  any  patient  should  be 
subjected  to  the  severe  shock  of  tonsillectomy  and  the  removal  of  teeth  while  suffering 
from  an  active  tuberculosis,  unless  there  be  very  definite  and  urgent  reasons. 

I  was  interested  in  what  Dr.  Green  said  about  the  general  contour  of  the  patient, 
and  the  size  and  shape  of  his  organs.    It  is  impossible  to  put  a  big  wide  heart  in  a  long 
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narrow  chest,  or  the  sthenic  stomach  in  an  enteroptotic  individual.  The  work  of  Mills 
of  St.  Louis  is  probably  the  best  that  has  ever  been  done  on  this  line.  He  has  shown 
that  the  form  and  function  of  the  organ  depends  very  much  upon  the  form  and  con- 
stitution of  the  individual.  In  the  Medicine  of  today  we  are  standardizing  everything 
to  death.  People  forget  that  standards  are  only  approximate  and  not  absolute  measures. 
One  would  think,  from  the  general  opinion,  that  all  male  hearts  should  beat  seventy- 
two  times  a  minute ;  that  all  stomachs  'should  have  a  certain  size  and  shape  and  have 
an  emptying  time  of  six  hours.  Such  an  opinion  is  false.  The  size,  the  shape,  the 
action  of  organs  miust  vary  according^  to  the  type  of  the  individual. 

I  have  recently  been  studying  the  chemistry  and  physics  of  the  cell  in  its  relation- 
ship to  physiologic  reactions.  I  find  that  function/  depends  upon  the  reactivity  of  the 
entire  neurocellular  mechanism,  and  this  differs  with  different  individuals.  Conse- 
quently, function  has  a  very  large  individual  element  in  it.  As  the  neurocellular 
mechcUiism  differs,  so  does  our  nervous  expression  differ,  making  vagotonic  and  sym- 
pathicotonic individuals  or  'those  of  normal  nerve  equilibrium. 

Ringer's  experiments  in  the  early  eighties  showed  that  the  nervous  mechanism  of 
the  heart  depends  upon  the  ionic  content  of  the  cells.  The  normal  saline  solution  to 
which  calcium  is  added  will  cause  a  strong  systole  of  the  heart  but  a  weak  diastole; 
but  if  potassium  is  added  to  the  calcium,  then  the  diastole  is  also  strengthened.  If 
sodium  is  added  to  the  other  two  salts,  then  the  action  isi  still  improved.  So  it  is  quite 
probable  that  alterations  in  the  ionic  content  of  the  cell  is  an  important  factor  in  making 
up  the  nervous  constitution  of  the  individual. 

Dr.  MiLROY :  One  of  the  points  that  was  referred  to  was  that  of  the  paper  that 
was  not  read,  of  Dr.  Bishop.  It  seems  to  me  it  is  worth  while  to  emphasize  the  value 
of  the  persistent  administration  of  small  doses  of  digitalis  in  hearts  that  have  been 
decompensated,  in  order  to  maintain  the  condition  of  compensation.  It  is  true,  I  think, 
that  each  time  in  these)  cardiopaths  that  decompensation  occurs  it  is  more  difficult  to 
bring  the  patient  back  and  somtething  is  permanently  lost  in  each  case  with  reference 
to  the  future.  Therefore  it  is  right,  I  believe,  td  give  digitalis  in  these  small  doses  for 
long  periods  and  perhaps  for  the  remainder  of  one's  life. 

The  teaching  of  the  period  when  at  good  many  of  us  were  first  studying  medicine 
was  that  digitalis  should  only  be  given  during  marked  decomipensation.  and  should  be 
withdrawn  as  soon  as  it  was  possible,  for  the  reason  that  the  heart  ceased  bye  and  bye 
to  respond  to  digitalis  and  digitalis  should  be,  as  far  as  possible,  kept  in  reserve.  That 
teaching  has,  I  think,i  been  shown  to  be  wrong,  because  as  long  as  the  heart  muscle  is 
capable  of  responding,  it  will  respond,  and  the  heart  does  not  become  incapable  of 
receiving  the  stimulating  effect  which,  of  course,  occurs  by  delaying  the  diastole — 
extending  the  diastole  rather.  That  is  wrong  and  the  digitalis  may  be  given  continuously 
for  a  very  long  period. 

Another  point  that  I  would  like  to  mention  that  occurred  in  a  case  that  was  to  me 
rather  puzzling,  a  case  that  occurred  within  a  year,  and  thei  patient  even  now  is  under 
treatment,  a  woman  about  fifty-eight  years  old  suffered  from  a  bradycardia.  I  suppose 
she  has  a  myocardial  disease — and  her  pulse(  ran  along  about  36  and  hardly  ever  up  to 
40  for  some  time.  She  was  given  rest  in  bed  and  did  not  seem  to  improve  materially, 
and  I  discovered  after  some ,  considerable  time  that  she  suffered  from  indigestion  and 
particularly,  apparently  intestinal  indigestion,  having  diarrhea,  sometimes  over  a  dozen 
movements  in  a  day,  and  that  this  condition  had  been  going*  on  for  a  long  period  and 
she  had  considered  it  of  no  consequence  and  had  not  called  my  attention  to  it  at  all.  So 
I  instituted  a  very  rigid  liquid  diet  and  the  condition  of  the  digestion  improved  and  the 
bowel  movements  ceased  to  be  so  frequent.  One  day  she  told  me  that  her  pulse  had 
gone  from  40  up  to  60.  Inquiring  about  her  digestive  condition,  I  found  it  had  im- 
proved and  was  pretty  nearly  normal,  not  quite  so,  however,  because  it  went  along  for 
three  or  four  days  and  the  intestinal  condition  varied,  and  with  the  variation  of  the 
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intestinal  condition  the  pulse  dropped  or  came  back.  When  the  digestive  condition  was 
better  the  pulse  came  up  to  60,  and  if  it  was  a  little  worse  it  dropped  back  to  36  or  40. 
Then  as  the  condition  of  the  digestion  became  materially  stabilized,  the  pulse  came  up 
to  70  or  76  and  remained  there.  An  idea  occurred  to  me  as  to  how  to  account  for  this, 
whether  it  might  be  due  to  the  influence  of  the  pneumogastric  nerve,  or  what  would 
explain  it.  I  never  saw  anything  like  it  before.  This  woman  improved  and  got  up  and 
went  about  her  business.  She  was  one  of  those  who  had  been  accustomed  to  extreme 
activity — did  not  follow  advice  well  about  restricting  her  activity,  and  so  it  was  not 
over  two  or  three  months  until  she  was  down  again ;  her  heart  gave  out,  her  general 
condition  became  worse  and  the  digestive  trouble  had  recurred  and  her  heart  beats  had 
dropped  again  to  the  former  in  frequency,  below  40  continuously.  At  the  present  time 
she  is  better  and  her  pulse  has  come  back  within  two  weeks,  as  the  condition  has 
improved.  There  seemed  to  be  a  definite  relation  between  this  bradycardia  and  the 
condition  of  intestinal  digestion. 

I  would  be  interested  if  anybody  would  explain  just 'why  this  occurs  and  what 
relation  there  could  be  between  the  digestion  and  the  bradycardia.  I  could  never  make 
out  any  evidence  of  valvular  disease,  never  any  murmur.  There  was  some  enlarge- 
ment of  the  heart,  which  improved  with  rest. 

Dr.  Babcock:  Mr.  President,  this  subject  has  had  a  great  interest  to  me  from  a 
surgical  point  of  view,  especially  in  view  of  my  ignorance  and  desire  to  gain  some- 
thing of  the  medical  side  in  the  treatment  of  hearts.  I  cannot  but  think  back,  of  the 
discussion  that  has  occurred  in  the  relationship  of  cardiac  disease  to  surgical  measures. 
I  remember  years  ago  we  were  all  afraid  of  the  noisy  hearts  that  Dr.  Greene  has  so 
well  described,  and  then  we  found  that  the  hearts  that  were  noisy  and  were  sent  to 
the  surgeon  with  great  trepidation  were  the  hearts  that  apparently  greatly  improved 
after  the  operation;  the  rest  in  bed  and  associated  conditions  helped  them  so  much,  we 
found  to  our  surprise  the  patient  was  often  better  after  the  operation  than  before. 

Then  there  came  a  time  not  so  many  years  ago  when  the  thought  of  focal  infec- 
tions misled  us,  because  we  found  that  patients  with  symptoms  from  cardio-valvular 
disease,  after  they  had  had  their  gall  bladder  or  appendix  out,  rapidly  improved ;  and 
we  thought  we  had  removed  the  cause  of  the  trouble  by  taking  out  the  gall  bladder  or 
the  appendix  or  the  other  diseased  part.  But  these  people  who  tremendously  improved, 
cleared  up  from  cardiac  asthma  or  from  other  symptoms,  when  they  went  back  and 
resumed  their  old  life  and  began  to  go  about,  gradually  went  back  to  the  old  symptoms 
again  and  eventually  were  no  better  off  then  than  before. 

Then  of  later  years  there  has  come  to  me  a  feeling  of  the  need  of  a  great  deal  of 
aid  from  the  internist  as  to  patients  that  should  be  operated  upon  and  how  they  should 
be  operated  upon,  especially  in  the  patient  that  has  not  a  noisy  heart,  but  patients  that 
have  heart  disease  that  I  cannot  diagnose.  So  the  great  importance  of  having  patients 
looked  over  and  carefully  studied  and  diagnosed  before  any  serious  or  even  trivial 
operation  is  done,  and  in  these  patients  two  or  three  things  have  come  up  for  which  I 
would  like  to  ask  further  information.  First,  in  relation  to  the  danger  of  rest  in  heart 
disease.    Dr.  Greene  has  spoken  of  ill  effects  that  way,  following  prolonged  rest. 

Up  in  the  country  where  I  was  born,  in  a  farming  region,  cold  in  the  wintertime 
in  New  York  State,  the  physicians  had  most  of  their  work  during  the  winter  in  taking 
care  of  these  big  husky  farmers  who  hadn't  anything  tot  do,  or  very  little  to  do  while 
the  heavy  snows  were  on.  They  worked  all  summer,  they  developed  the  athletic  heart 
and  during  the  winter  they  simply  lived  a  life  of  relative  rest  and  ease  and  developed 
cardiac  symptoms. 

Now  we  have  in  an  acute  way  the  production  of  somewhat  similar  complications  in 
patients  who  are  taken  with  acute  surgical  emergencies,  people  who  have  beci  getting 
along  pretty  well  and  suddenly  we  take  them  from  their   feet  and  throw  them  in  bed 
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and  put  them  at  absolute  rest,  and  then  something  happens  to  them.  They  show  cardio- 
vascular phenomena,  but  particularly  mental  changes ;  they  become  delirious  and  some- 
times they  die.  I  don't  know  what  to  do  with  them.  I  want  to  know  what  to  do  to 
remedy  the  ill  effects  of  rest  in  these  patients. 

With  some  of  these  elderly  people,  it  has  seemed  in  our  ignorance  it  would  be  wise 
to  give  them  something  to  take  the  part  of  the  exercise  they  have  lost ;  but  here  we 
had  a  stumbling  block.  That  was  when  given  heavy  massage  some  of  these  patients 
cannot  stand  passive  movement.  We  first  bruised  their  rather  soft  tissues  and  then 
when  a  second  or  third  heavy  massage  was  given,  some  of  them  showed  a  tendency  to 
develop  embolic  or  thrombotic  complications  that  were  exceedingly  serious  and  very 
disconcerting.  One  of  my  own  family  developed  under  these  conditions  a  partial 
hemiplegia. 

So  what  shall  we  do  then  for  the  elderly  patient  suddenly  thrown  into  bed  by 
surgical  emergency,  who  has  to  remain  there  at  almost  absolute  rest?  What  treatment 
can  prevent  complications  which  come  every  now  and  then? 

And  then  as  the  doctor  speaking  of  doses  of  digitalis  and  the  thought  of  the  present 
tendency  to  give  large  doses  of  this  drug,  effectual  doses  mentioned,  I  could  not  but 
recall  that  it  was  our  first  President,  Dr.  H.  C.  Wood,  who  years  ago,  thirty  or  forty 
years  ago,  in  perhaps  his  most  dramatic  lecture,  emphasized  the  importance  of  giving 
tremendously  poisonous  doses  of  digitalis,  and  I  think  none  of  his  students  but  what 
were  impressed  with  that  fact.  He  brought  out  case  after  case  treated  in  that  way  by 
digitalis  where  he  had  multiplied  the  dosage  tremendously  and  brought  them  back  that 
way  to  resume  their  mode  of  life.  Certainly  no  man  of  his  time  emphasized  it  to  any 
greater  degree  than  did  H.  C.  Wood,  the  importance  of  giving  adequate  doses.  The 
great  variation  in  dose  required  in  acute  cardiac  emergencies  has  greatly  impressed 
me.  The  young  person  with  a  fairly  good  heart,  a  sudden  catastrophe  under  ether ; 
I  to  2  or  3  minims  of  adrenalin  will  make  the  heart  beat  with  such  violence  that  the 
entire  body  of  the  patient  shakes  with  every  systolic  movement,  and  even  the  operating 
table  itself  shakes  with  the  heart.  It  must  be  a  tremendous  strain  on  the  patient's 
cardio-vascular  system. 

In  other  words,  we  have  the  tremendous  variation  in  dose  required,  dependent,  of 
course,  upon  the  reactivity  of  the  myocardium. 

One  other  thing  I  want  to  ask  about  is  the  relation  of  the  anaesthetic  with  certain 
cardiac  diseases.  I  would  like  the  opinion  of  some  of  the  medical  men,  for  example  in 
mitral  stenosis  and  in  auricular  fibrillation,  whether  they  feel  the  use  of  ether,  with  its 
dissolving  properties,  is  a  distinctly  dangerous  thing ;  whether  there  is  a  possibility  by 
giving  an  anaesthetic  in  which  ether  is  used,  of  the  solution  of  the  soft  parts  and 
dissemination  of  the  pulmonary  arteries  ?  Some  of  my  friends  have  thought  this  was  a 
very  plausible  thing. 

Dr.  Greene:    Have  you  had  any  catastrophies  in  mitral  stenosis  cases? 

Dr.  Babcock  :  Not  personally.  Dr.  Robertson,  my  medical  associate,  has  seen  two, 
one  in  which  he  gave  a  very  distinct  warning  that  it  was  going  to  happen,  based  upon 
the  fact  that  the  patient  had  a  mitral  stenosis,  and  his  warning  was  disregarded,  ether  was 
given  and  the  patient,  I  think  either  the  next  day  or  the  day  after,  developed  a  pulmonary 
thrombosis  and  died.  I  wondered  whether  these  cases  were  coincidences  or  whether  it 
was  a  very  distinct  danger. 

One  thing  has  impressed  me,  that  in  practically  any  form  of  cardiac  disease,  the  use 
of  local  anaesthesia  is  exceedingly  safe,  and  the  only  question  is  I  do  not  know  what 
the  contra-indications  are  in  cardiac  disease.  That  is  one  thing  I  would  like  to  have 
better  elucidated.  I 
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Dr.  Evans  :  Mr.  President,  in  a  discussion  of  this  sort,  or  rather  a  group  of 
papers  such  as  we  have  had  today,  it  seems  to  me  the  ground  has  been  so  well  covered,  it 
is  difficult  to  keep  a  discussion  free  from  reiteration,  but  there  are  a  few  very  interesting 
points  this  brings  up  that  do  admit  of  discussion,  and  there  are  a  few  things  I  think 
have  been  overlooked  or  not  sufficiently  emphasized  that  I  would  like  to  call  attention  to. 

To  take  the  last  point  first,  in  regard  to  the  operative  risk  of  the  cardiopath,  I 
think  internists  generally  have  undergone  considerable  change  of  opinion  as  to  the 
operative  risk  of  these  cases.  Two  years  ago  a  fat  man  in  his  early  fifties,  with  a  good 
deal  of  myocardial  change,  had  an  attack  of  acute  appendicitis.  He  was  considered  by 
two  internists  and  by  one  of  our  best  known  surgeons  in  San  Francisco  a  poor  operative 
risk  to  the  extent  that  the  surgeon  declined  to  operate.  However,  the  man  made  a 
good  recovery.  About  six  months  ago  he  had  an  acute  cardiac  decompensation.  He 
blew  into  my  office  one  day  puffing  and  out  of  breath.  At  the  time  I  doubted  whether 
he  would  get  home  alive,  but  he  did.  He  was  taken  home  from  my  office  in  an  ambu- 
lance. He  responded  to  rapid  digitalization  and  rest  for  a  reasonable  period,  and  then 
the  question  came  up  of  the  advisability  of  operating  on  a  grawitz  tumor  which  he  had. 
To  make  a  long  story  short,  the  man  underwent  a  severe  operation,  the  i.umor  was 
removed  and  removed  successfully,  and  I  never  saw  a  patient  who  stood  a  prolonged 
etherization  better  than  that  man  did. 

I  think  we  have  to  revise  our  opinions  in  cases  of  so-called  operative  risk. 

My  pride  has  had  somewhat  of  a  shock  this  afternoon  from  Dr.  Greene's  pronounce- 
ment of  the  unreliability  of  flat  finger  percussion.  I  have  used  that  as  part  of  my  routine 
examination  in  cardiac  cases,  and  have  checked  up  quite  a  number  of  them  with  roentgen- 
ograms and  have  rather  felt  a  considerable  amount  of  elation  in  the  accuracy  with 
which  the  percussion  seemed  to  bear  out  the  roentgen  picture. 

There  are  two  types  of  cardiopaths  I  would  like  to  call  attention  to  in  regard  to 
methods  of  treatment.  The  first  is  that  flabby,  indolent  female,  the  bridge  fiend  and 
tea  hound  who  has  reached  the  fifth  or  sixth  decade,  who  has  forgotten  how  to  use 
her  legs  because  the  automobile  is  always  at  the  door.  These  people  develop  very  prom- 
inent symptoms,  particularly  asthmatic  conditions.  They  have  serious  attacks  of  asthma. 
They  are  the  people  who  respond  remarkably  well  to  exercise.  This  type  has  not  been 
called  to  our  attention  this  afternoon,  and  I  don't  feel  this  discussion  would  be  complete 
without  calling  attention  to  the  importance  of  the  fact  that  asthma  very  frequently 
in  women  past  middle  age,  particularly  the  fat,  flabby  type,  is  definitely  a  myocardial 
condition  and  should  be  treated  along  that  line. 

The  other  type  I  call  to  your  attention  is  a  type  of  cardiopaths  that  show  purely 
subjective  symptoms,  and  the  principal  one  is  precordial  pain.  It  may  be  nothing  more 
than  slight  uneasiness  in  the  precordial  region,  or  it  may  be  attacks  of  angina  pectoris. 
These  so  often  display  focal  infections  that  I  have  been  in  the  habit  of  speaking  of 
them  as  toxic  hearts.  We  are  making  a  mistake,  it  seems  to  me,  looking  at  the  teeth 
and  tonsils  as  the  only  places  where  focal  infections  exist.  People  have  recovered 
following  the  removal  of  the  gall  bladder  and  the  appendix.  I  think  it  is  a  well  known 
fact  in  people  who  have  had  gall  bladder  infection  for  a  long  time  that  we  do  in  the 
vast  majority  of  these  people  see  indications  of  myocardial  change.  It  is  surprising 
to  see  how  they  improve  on  the  removal  of  the  gall  bladder. 

On  the  question  of  focal  infections  I  would  like  to  emphasize  the  importance  of 
never  letting  one  of  these  patients  get  away  without  a  realization  of  the  fact  that  an 
examination  of  the  urological  tract  in  men  is  necessary.  It  is  not  only  in  old  prostatic 
things  that  we  find  frequently  our  foci  of  infection.  I  have  been  impressed  during 
the  last  year  with  the  fact  of  a  man  with  definite  pericarditis  who  had  a  very  complete 
urological  examination  by  one  of  the  leading  urologists  and  yet  at  the  same  time  he 


ACRODYNIA  197 

overlooked  the  focus  of  infection  in  the  seminal  vesicles,  merely  because  the  finger  of 
the  examiner  was  not  long  enough  to  reach  the  focus  of  infection.  With  the  clearing 
up  of  the  infection  in  the  seminal  vesicles,  the  man's  symptoms  very  promptly  improved, 
and  definitely. 

A  good  deal  has  been  said  concerning  digitalis.  I  don't  think  we  should  let  this 
go  by  without  one  thing  that  has  been  overlooked.  I  think  Dr.  Cheney  realizes  it  and 
I  think  he  failed  to  mention  it  only  because  he  probably  thought  his  paper  was  long 
enough  without  it.  That  is  the  unreliability  of  liquid  preparations  of  digitalis  generally. 
I  think  it  is  a  pretty  well  known  fact  that  digitalis  in  liquid  forms  does  deteriorate  very 
rapidly.  My  prescriptions  for  liquid  digitalis  are  serit  to  one  chemist  in  San  Francisco, 
because  I  know  he  carefully  makes  his  tinctures  up,  weighs  them  and  makes  them  from 
a  reliable  type  of  English,  leaf.  I  think  in  passing  that  is  a  point  that  should  be 
emphasized. 

Dr.  Satterlee  :  I  have  learned  a  great  deal  here  this  afternoon.  Dr.  Morgan's 
statement  about  the  difficulty  of  keeping  patients  on  the  strict  line  of  diet  for  any 
great  length  of  time  is  in  keeping  with  my  experience.  There  is  a  factor  Vv^hich  has 
not  been  mentioned  here  and  that  is  the  removal  of  infected  tonsils  in  the  f.cute  stage 
of  endocarditis  and  rheumatism.  I  have  been  recently  practicing  this  in  my  ward  cases, 
so  far  very  successfully.  The  tonsils  have  been  removed  under  local  anaesthesia  and 
the  results  have  been  a  material  reduction  in  the  time  of  disability,  the  time  of  reduction 
amounting  to  about  50  per  cent.  There  has  frequently  been  a  reaction,  but  this  has 
been  followed  by  a  satisfactory  gradual  improvement  and  the  convalescence  has  been 
materially  aided. 

Dr.  Jennings:     During  the  acute  attack? 

Dr.  Satterlee  :  Yes.  During  an  attack  of  acute  endocarditis  with  a  temperature 
of  102  or  even  104  with  badly  infected  tonsils,  the  tonsils  should  be  removed  immediately. 
I  have  not  accumulated  many  cases  so  far,  but  am  more  than  satisfied  with  the  results. 
I  would  like  to  know  if  anybody  here  has  had  any  experience  in  this  direction. 

Dr.  Morgan:     What  is  the  age  of  those  cases? 

Dr.  Satterlee:  They  were  young  adults,  around  thirty.  I  feel  that  most  of  us 
are  rather  afraid  of  bad  hearts.  One  thing  that  has  impressed  me  during  the  discussion 
today  is  that  the  heart  is  only  a  part  of  the  human  body.  The  body  is,  after  all,  only 
human ;  it  is  dissected  and  dismembered  and  each  man  thinks  that  he  has  the  proper 
therapeutic  measure  in  hand.  I  feel  that  most  heart  cases  during  acute  stages  are  caused 
by  infection  and  that  the  proper  treatment  is  to  remove  the  obvious  foci  of  infection. 
On  the  other  hand  we  see  many  so-called  toxic  hearts  in  intestinal  disturbances  and  in 
intestinal  toxemia.  These  hearts  frequently  show  arhythmia,  often  accompanied  with 
low  blood  pressure,  and  it  is  in  these  cases  that  the  heart  is  improved  by  the  removal 
of .  all  foci  of  infection,  not  only  in  the  teeth  and  tonsils  but  also  in  the  cervix;,  seminal 
vesicles  and  in  some  cases  the  gall  bladder  and  appendix.  The  removal  of  all  these 
foci  infection  combined  with  proper  treatment  of  intestinal  toxemia  will  remove  the 
case  of  irritation  and  steady  the  toxic  hearts  as  well  as  placing  the  individual  in  a 
normal  physical  condition.  I  wish  to  conclude  by  quoting  one  of  my  cases  in  v,^hich  old 
syphilis  and  focal  infection  played  a  very  important  role  in  the  system  of  the  patient. 
His  first  symptoms  were  uremic  and  dyspnea  with  a  deep  jaundice.  The  ordinary 
therapeutic  measures  of  rest  and  the  digitalis  had  little  effect,  but  he  made  steady 
improvement  under  anti-syphilitic  treatment  with  salvarsan,  mercury  and  ioflides.  The 
Wasserman  count  and  fixation  test  did  not  disappear  until  deep-seated  foci  of  infection 
in  the  teeth  and  jaws  were  surgically  removed  and  then  marked  improvement  took  place 
and  the  Wasserman  reaction  dropped  to  one  plus  in  a  few  months  without  the  aid  of 
anti-syphilitic  treatment.     He  was  able  to  carry  on  and  even  able  to  play  eighteen  to 
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thirty-six  holes  of  golf  without  marked  fatigue.     The  heart  is  still  irregular,  markedly 
enlarged  and  the  murmur  still  present,  but  the  results,  we  feel  certain,  would  not  have 
been  satisfactory  without  the  removal  of  focal  infection. 
Have  I  time  to  ask  one  more  question? 

Dr.  Milroy:     Could  you  answer  my  question  before  you  sit  down? 

Dr.  Satterlee  :  I  don't  believe  I  could  answer  the  question  without  a  long  consid- 
eration of  it,  but  there  is  one  question  I  am  going  to  ask  whether  I  am  allowed  or  not 
and  that  is  in  relation  to  ether  as  a  stimulant.  I  cite  a  patient  who  went  into  collapse 
after  novocaine  for  dental  extraction.  No  evident  heart  lesion  was  present,  but  the 
heart  was  of  the  drop  type.  After  six  months  the  patient  was  given  a  general  anaesthetic 
and  the  heart  was  quite  a  different  proposition  from  that  heart  under  the  influence 
of  novocaine.  I  believe  that  under  certain  conditions  it  is  safer  to  use  ether  than 
novocaine. 

Dr.  Jennings:  Are  there  any  further  remarks?  If  it  is  not  too  late,  if  I  am 
permitted,  I  will  ask  several  questions. 

Dr.  Aaron  :  The  reason  I  never  prescribed  digitalis  is  because  Dr.  Jennings  was 
prescribing  for  me.     (Laughter.) 

Dr.  Satterlee  :  There  is  one  other  point  I  wish  to  bring  up  and  that  is  that  while 
I  believe  the  best  surgeons  are  not  doing  suspension  operations  to  any  extent  at  the 
present  time,  there  is  one  opej^tion  which  is  still  frequently  performed  and  that  is 
appendectomy  for  chronic  appendicitis.  In  this  type  of  case  Dr.  Aaron  has  stated  that 
most  of  these  enteroptosis  cases  have  insufficient  motility  and  as  a  result  cecal  and 
appendiceal  involvement.  In  my  experience  with  enteroptosis  about  twenty-five  per  cent 
of  these  patients  have  had  appendectomy  for  chronic  appendicitis  without  any  substantial 
relief  in  their  physical  condition.^  There  must  be  something  wrong  in  this  procedure,  as 
the  routine  for  most  of  the  surgeons  around  New  York  now  say  we  do  not  operate  for 
chronic  appendicitis.  This  is  a  general  statement,  of  course,  and  has  its  limitations,  but 
it  shows  the  general  train  of  thought. 

Dr.  Jennings  :  I  have  a  few  remarks,  some  upon  each  paper.  I  am  thoroughly 
convinced  that  focal  infection  is  one  of  the  most  important  factors  in  the  etiology  of 
cardiovascular  disease.  I  wish  to  call  attention  further  to  the  important  role  that  the 
acute  systemic  infections  play  in  the  causation  of  cardiovascular  disease.  Because  of 
the  long  interval  between  the  beginning  of  arteriosclerosis  and  the  manifestation  of  its 
symptoms  the  etiological  relationship  of  the  acute  infection  and  the  arterial  disease 
is  very  difficult  to  trace.  An  attack  of  influenza,  of  pneumonia,  of  typhoid  fever  may 
mark  the  beginning  of  a  degenerative  cardiovascular  disease  that  takes  years  to  manifest 
itself  in  symptoms. 

In  this  connection  the  studies  of  Thayer  of  the  relation  of  typhoid  fever  to  arterio- 
sclerosis and  cardiovascular  disease  on  183  typhoid  patients  treated  in  the  wards  of 
Johns  Hopkins  Hospital  are  of  interest.  Thayer  found  that  arterial  hypertension,  palpable 
radial  arteries,  cardiac  enlargement  and  chronic  valvular  diseases  were  found  in  much 
greater  frequency  than  in  individuals  of  the  same  ages  who  gave  no  history  of  typhoid 
fever. 

Although  I  have  no  statistics  to  support  it,  I  have  held  the  opinion  that  many  of  the 
cases  of  cardiovascular  disease  that  have  been  met  in  the  last  1 5  or  20  years  had  their 
beginning  in  the  influenza  epidemic  of  1889  and  1890. 

I  would  suggest  one  addition  to  Dr.  Morgan's  cardiac  dietary.  In  severe  cardiac 
decompensation  with  edema  the  Karrel  diet,  i  liter  of  milk  in  24  hours,  may  give  very 
satisfactory  results.  No  other  food  or  fluid  is  given  for  two  or  three  days  and  then 
by  the  addition  of  milk,  sugar,  cereals,  eggs,  the  calorie  content  may  be  built  up  to  a 
maintenance  diet. 
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It  is  very  gratifying  to  see  the  edematous  decompensated  cardiac  patient  clear  up 
under  a  few  days  of  Karrel  diet  with  catharsis,  rest  and  digitalis. 

I  have  one  remedy  to  add  to  Dr.  Cheney's  drug  group,  bromide  of  ammonium  or 
sodium.  I  have  found  the  cardiac  patient,  disturbed,  restless,  apprehensive,  often  very 
much  benefitted  by  lo  to  20  grains  of  bromide  of  ammonium  every  three  or  four  hours 
during  the  period  of  active  treatment.  It  will  not  always  replace  opium,  but  it  will 
make  the  necessity  for  opium  less  frequent.  It  is  very  gratifying  to  me  to  have 
Dr.  Cheney  express  so  emphatically  my  own  views  in  regard  to  the  beneficial  effect 
of  opium  in  certain  cases  of  cardiac  decompensation. 

Dr.  Satterlee  asked  concerning  the  advisability  of  removing  infected  tonsils  during 
the  progress  of  an  acute  carditis  or  a  persistent  arthritis  complicating  the  tonsil  infection. 
This  is  a  question  that  has  often  given  me  much  concern. 

A  carditis  or  arthritis  secondary  to  an  acute  tonsil  infection  begins  from  ten  days 
to  two  weeks  after  the  onset  of  the  primary  infection..  In  from  two  to  three  weeks 
after  an  acute  tonsillitis  the  virulence  of  the  infection  subsides  and  then  tonsillectomy 
may  be  made  without  much  danger  of  throwing  into  the  blood  stream  another  dose 
of  infection. 

Dr.  Satterlee:  Why  wouldn't  you  take  it  out  early?  You  are  getting  your 
absorption  from  the  tonsils. 

Dr.  Jenntngs  :  Continuously?  Not  necessarily.  Absorption  seems  to  be  inter- 
mittent. And  I  believe  it  is  wise  to  operate  so  soon  as  the  virulence  in  the  tonsils 
subsides,  which  is  from  two  to  three  weeks  after  the  onset.  The  time  of  operation  must 
be  determined  for  each  case.  It  will  be  dependent  upon  the  activity  of  the  primary 
infection  and  upon  the  condition  of  the  patient  resulting  from  the  secondary  nivasion  of 
heart  or  joints. 

The  series  of  plates  exhibited  by  Dr.  Greene  are  of  great  value.  The  findings  are 
positive  and  cannot  be  controverted — they  can  be  seen.  The  borders  of  the  heart  cannot, 
I  believe,  always  be  delineated  by  percussion  even  by  the  most  expert  diagnostician. 
Whenever  possible  the  findings  by  percussion  should  be  checked  up  by  the  fluoroscope 
or  X-ray  plate. 

Are  there  any  responses  to  the  criticisms  of  this  paper? 

Dr.  Jennings  :     The  readers  of  the  papers  will  close  the  discussion. 

Dr.  Barnes  :  Mr.  President,  I  want  to  reiterate  that  any  organism  that  can  find 
entrance  into  the  blood  current  is  capable  of  causing  carditis,  though  to  my  knowledge 
and  belief  the  typhoid  bacillus  has  not  been  reported  as  an  autopsy  finding. 

Dr.  Jennings:  It  was  not  a  case  of  endocarditis,  but  the  beginning  of  arterio- 
sclerosis. 

Dr.  Barnes  :  In  regard  to  the  removal  of  tonsils  during  an  acute  inflammation, 
Dr.  Satterlee  will  find  the  subject  thoroughly  discussed  in  the  transactions  of  the  Phila- 
delphia meeting  of  the  American  Therapeutic  Society  in  1919.  The  character  of  the 
infection  and  the  virulence  of  the  organism,  together  with  the  resistance  of  the  patient, 
should  determine  the  procedure.  If  we  have  a  virulent  streptococcus  infection  that 
nature  is  walling  off  and  thus  protecting  the  rest  of  the  body,  it  is  folly  to  interfere 
with  nature's  work,  for  the  minute  we  break  down  the  barrier  to  this  type  of  infection, 
we  are  inviting  serious  trouble  for  ourselves  and  disaster  for  the  patient.  Possibly 
this  is  the  reason  that  Dr.  Pottenger  reports  such  a  large  mortality  in  tooth  extraction. 
The  extent  of  the  operation  should  be  determined,  too,  by  the  vitality  of  the  patient, 
and  in  many  instances  I  find  it  advisable  to  have  the  dentist  remove  but  a  single  tooth 
at  a  time,  as  every  time  an  infected  tooth  is  removed  a  path  is  open  for  infection.  Too 
much  dentistry  and  too  much  surgery  is  often  attempted  at  one  time  and  we  must  realize 
the  necessity  of  staying  within  the  limits  of  the  patient-'s  resistance. 
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To  illustrate  what  tobacco  may  do,  and  tobacco  like  all  heart  drugs  should  always 
be  considered  from  the  point  of  individual  susceptibility ;  here's  a  man  of  60,  never 
sick  in  his  life,  had  an  acute  cardiac  attack,  and  is  pulseless  when  I  see  hiui.  Intra- 
venous injections  of  strophanthus  and  rest  for  a  day  causes  disappearance  of  all  cardiac 
distress;  regardless  of  my  advice  that  he  should  rest  in  bed  for  two  weeks,  he  plans 
for  an  outing.  While  in  his  room  contemplating  this  outing,  he  smokes  half  a  cigar, 
which  resulted  in  return  of  all  his  circulatory  distress.  Intensive  stimulation  was  needed 
to  keep  his  heart  beating,  and  at  the  slightest  elevation  of  his  head  he  became  blind  and 
breathless.  It  became  necessary  to  use  opiates  to  quiet  his  growing  anxiety,  and  to 
discontinue  the  digitalis  products  on  account  of  the  nausea  occasioned.  His  blood 
pressure  dropped  to  90  systolic,  but  under  the  effect  of  the  small  dose  of  opium  and 
the  absolute  rest  he  was  fairly  comfortable.  He  had  the  two  weeks'  rest  in  bed  with 
a  milk  diet,  gradually  increased,  and  as  he  improved  articles  of  food  were  gradually 
added  to  his  diet,  and  he  was  given  daily  baths  and  massage.  After  the  two  weeks  he 
got  up  as  gradually  as  possible,  taking  a  little  more  time  out  of  bed,  a  little  more 
exercise  each  day  until  he  was  able  to  go  out  on  the  streets  and  finally  away  to  the 
seashore. 

Dr.  Morgan:     Does  he  smoke? 

Dr.  Barnes  :     He  has  not  smoked  since  the  last  heart  attack. 

Here  is  another  man  of  seventy-five.  He  had  a  mitral  valve  that  reminded  me  of  an 
old  worn  out  flag  flapping  in  the  breezes.  The  sound  resembled  the  noise  made  by 
blowing  on  a  blade  of  grass  held  between  the  thumbs.  Some  of  these  vegetations  had 
been  shaken  off  and  their  deposit  in  the  vessels  of  the  brain  had  paralyzed  completely 
his  right  side.  Regardless  of  the  noisy,  irregular  and  erratic  performance  of  his  heart, 
there  was  considerable  strength  to  some  of  the  contractions,  giving  at  times  a  systolic 
strength  of  180.  This  man  insisted  on  smoking  most  of  the  time,  and  in  two  weeks 
he  was  out  of  bed,  with  the  assistance  of  his  nurse,  walked  on  crutches  across  the  floor 
to  his  table  and  played  several  games  of  checkers,  all  of  which  he  won.  We  get  a 
variety  of  effect  from  digitalis,  the  product  itself  may  vary,  the  glucosidc  may  be 
destroyed  by  acids  and  ferments,  therefore  the  time  of  giving  the  drug  is  important. 
Intra-venous  or  intra-muscular  or  rectal  use  of  digitalis  is  at  times  necessary.  Plunging 
into  cold  water  is  exceedingly  dangerous  to  individuals  who  have  weak  heart  muscles. 
Acute  dilitation  thus  caused  may  cripple  the  subject  for  life.  We  should  stress  the 
danger  of  violent  exercise,  and  the  danger  of  overeating  is  a,  daily  occurrence.  Fre- 
quently the  papers  report  some  fine  old  gentleman  as  having  died  of  acute  indigestion. 
When  we  consider  the  reflex  effect  through  the  sympathetic  nervous  system,  we  can 
account  for  many  cardiac  conditions,  and  this  may  be  a  suggestion  for  Dr.  Millroy. 
I  have  never  been  able  to  increase  blood  pressure  one  point  by  strichnine,  but  it  does 
give  a  feeling  of  well  being  and  that  is  important.  Sodium  veronal,  a  grain  four  times 
a  day,  is  often  a  splendid  substitute  for  opium  in  case  of  cardiac  distress. 

Much  to  my  regret  only  the  first  part  of  my  paper  has  been  discussed.  I  had  hoped 
to  excite  some  interest  in  my  discussion  of  capillary  spasm  as  a  cause  of  hypertension 
and  a  factor  in  the  production  of  cardiovascular  diseases. 

One  of  the  most  interesting  demonstrations  we  have  had  in  this  symposium  has 
been  presented  by  Dr.  Greene.  Time  is  at  hand  when  the  men  who  are  going  to  do 
the  most  dependable  heart  work  must  equip  themselves  with  all  the  instruments  of 
precision  in  order  to  tabulate  and  record  the  findings  from  time  to  time  in  these 
chronic  heart  cases,  whose  happiness  and  life  depend  upon  the  intelligent  management 
of  the  physician.    Such  a  limited  work  presents  a  most  attractive  and  useful  field. 

Dr.  Morgan:  In  Washington  most  of  us  don't  have  tonsils  removed  when  they 
are  acutely  inflamed  and  I  will  tell  you  why.  In  the  last  two  or  three  years  there  has 
been  quite  a  number  of  deaths  from  acute  abscess  of  the  lung,  and  Dr.  Richardson,  a 
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leading  roentgenologist,  says  from  his  observations  he  believes  the  vast  majority  of 
cases  of  lung  abscess  following  tonsilectomy  is  due  to  too  early  removal  during  infection. 

Dr.  Satterlee  :     Under  general  anaesthetic  ? 

Dr.  Morgan  :  Yes.  Many  of  us  in  Washington  don't  have  tonsils  taken  out  under 
local  anaesthesia  anyway,  thinking  that  the  shock  is  greater,  and  in  the  hands  of 
indifferent  operators  the  work  is  not  well  done  and  has  to  be  done  over  under  a  general 
anaesthesia. 

Referring  to  Dr.  Milroy's  question,  I  think  perhaps  I  am  overbold,  but  in  case 
of  diarrhea  there  is  acceleration  of  the  pulse  and  it  is  commonly  observed  in  many  of 
these  cases  as  soon  as  you  stop  the  diarrhea  the  pulse  falls.  This  happens  occasionally 
in  my  practice.  Some  one  of  the  cardiologists  or  a  general  man  will  send  a  patient  to 
me  with  a  heart  lesion,  stating  the  patient  has  developed  a  diarrhea  which  he  cannot 
control  and  he  thinks  it  is  due — believes  it  to  be  due  to  the  digitalis,  but  the  man  will 
die  if  he  stops  the  digitalis;  and  he  also  calls  attention  to  the  fact  that  the  digitalis — that 
was  the  point  I  was  trying  to  make — does  not  bring  down  the  pulse  rate  as  it  should. 
We  take  those  patients  and  put  them  to  bed  and  put  them  on  a  liquid  diet  for  a  short 
time,  as  Dr.  Jennings  has  suggested,  and  stop  the  digitalis  and  have  the  patient's  subjec- 
tive symptoms  entirely  subside.  It  has  seemed  to  us  that  the  palpitation  of  the  heart 
accompanying  the  frequent  bowel  movement  is  a  complex  question,  but  may  be  due 
chiefly  to  two  causes,  one  is  the  fluids  in  the  body  and  the  other  disturbance  of  the 
mucous  membrane  of  the  large  bowel. 

We  all  know  it  is  a  very  frequent  symptom  of  sub-acute  and  acute  colites,  this 
palpitation  of  the  heart,  heart  distress,  perhaps  the  dyspnea,  the  asthmatic  symptoms 
all  disappear  when  you  can  cure  that  condition. 

Dr.  MiLROY :  This  case  was  the  opposite  of  that.  It  was  a  brachycardia,  down 
to  36. 

Dr.  Morgan  :     That's  rather  unusual  in  our  experience. 

Dr.  Greene's  paper  is  very  enlightening  and  it  is  a  paper  that  ought  to  be  read 
by  a  great  many  or  most  of  the  general  practitioners,  because  the  class  of  cases  that  he 
stresses  are  the  class  of  cases,  as  he  said,  are  not  recognized,  and  it  is  very  common  for 
some  general  practitioner  to  refer  things  to  me  with  digestive  symptoms  and  after 
my  examination  be  impressed  that  it  is  probably  a  cardiac  case  and  call  the  physician 
up  and  ask  him  and  have  him  say,  "Oh,  no,  there  is  no  evidence  of  heart  disorder" ; 
but  upon  making  a  request  that  it  be  referred  to  Dr.  Lee  or  Dr.  Clayton,  the  leading 
cardiologists,  get  the  report  it  is  a  heart  case.  That  happens  so  often  that  it  eeems  as 
if  this  subject  should  be  given  very  careful  consideration  and  wide  publicity. 

Dr.  Cheney  :  I  have  so  much  to  say,  I  don't  think  I  better  undertake  it.  Being 
one  of  the  hosts,  I  would  rather  let  the  guests  have  the  opportunity.  All  I  have  to 
say  is  not  very  important  anyway. 

Dr.  Greene:  I  have  been  so  delightfully  entertained  this  afternoon  by  other 
readers  that  I  feel  like  offering  an  individual  vote  of  thanks.  It  has  been  a  very 
interesting  series  of  papers.  There  have  been  so  many  things  come  up  tliat  I  won't 
discuss  them  all. 

Dr.  Milroy,  was  your  patient  taking  any  medicine  at  the  time? 

Dr.  Milroy:  Only  taking  a  slight  dose  of  digitalis,  a  grain  and  a  half  of  the 
powder  every  other  day. 

Dr.  Greene:     It  sounds  like  a  case  of  digitalis  heart  with  the  diarrhea  with  it. 
Dr.  Milroy:     But  it  wasn't  that. 

Dr.  Greene:  It  can  occur  from  a  small  or  infrequent  does  of  digitalis.  Eighty 
per  cent,  of  those  cases  are  that. 
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Dr.  Milroy:  Just  now,  in  this  last  attack,  she  has  been  in  bed  now  ^ix  weeks 
and  the  pulse  was  down  and  it  is  only  about  ten  days  ago  it  came  up,  and  during  this 
time  she  has  been  taking  about  that  same  amount. 

Dr.  Greene:  The  way  it  came  in  and  out  was  to  me  suggestive.  I  h:\ve  seen 
some  such  cases. 

Dr.  Milroy:     No,  it  couldn't  have  been. 

Dr.  Green:  I  thought  I  would  say  just  a  word  in  regard  to  the  removal  of 
tonsils,  because  I  have  had  personal  experience  of  the  removing  of  tonsils  during  an 
active  arthritis,  and  while  I  think  we  would  hesitate  to  endorse  the  removal  of  tonsils 
during  active  tonsilitis,  yet  I  think  oftentimes  we  are  too  hesitant  about  removing 
tonsils  during  a  rheumatic  attack.  I  was  unfortunate  enough  to  have  an  acute  rheuma- 
tism, with  recovery  after  the  usual  period,  come  down  again  after  a  few  days  of  activity, 
start  another  one,  go  through  with  that,  get  over  it  and  then  start  another  one.  In 
the  meanwhile  I  was  begging  my  friend  to  cut  out  the  tonsils.  I  had  the  regular 
tonsilitis  that  precedes  almost  every  rheumatic  attack  probably,  and  I  finally  persuaded 
one  man  to  take  them  out,  much  against  his  will,  and  that  terminated — I  was  distinctly 
worse  for  about  three  days,  but  that  terminated  that  third  attack  and  I  might  add  I 
have  not  had  a  rheumatic  pain  from  that  day  to  this.  I  do  think  they  can  be  taken  out 
when  they  are  relatively  quiescent,  in  order  to  prevent  the  occurrence  of  an  ?ttack. 

Might  I  say  just  one  word  about  a  thing  I  think  is  tremendously  valual:le  along 
the  lines  of  prevention  and  that  has  been  referred  to  by  Dr.  Barnes  and  in  a  more 
general  way,  but  that  is  the  failure  of  the  general  practitioner  to  watch  his  patients 
during  an  acute  infection  with  respect  to  heart  effects,  and  I  think  a  part  of  that  difficulty 
lies  in  the  fact  that  even  at  this  date  medical  students  give  more  thought  in  the  exam- 
ination of  the  heart  to  the  detection  of  an  abnormality,  that  is  the  detection  of  a  bruit. 
If  we  could  train  students  constantly  on  normal  hearts,  so  when  they  stepped  in  to 
examine  a  patient,  they  would  be  looking  for  the  normal,  and  demand  the  normal,  it 
would  help  out  tremendously  in  the  hearts  suffering  from  an  acute  infection,  because 
many  of  the  hearts  showing  the  effects  of  toxin  or  narcotic  do  not  show  it  through 
murmur  nor  evidence  of  heart  block,  but  through  mere  modifications  of  the  heart  sounds 
that  ought  to  be  suggestive.  I  just  make  that  one  little  point.  We  have  a  wrong  attitude 
in  mind  in  our  approach  to  the  heart.  We  are  looking  for  the  abnormal  where  the 
primary  thought  should  be  to  establish  a  normal. 

With  regard  to  percussion,  Dr.  Evans  is  a  good  percusser  if  he  can  use  the  flat 
finger  method  and  get  his  heart  outline. 

Dr.  Evans  :     Not  every  time.     I  didn't  mean  to  say  that. 

Dr.  Greene:  One  difficulty  with  it  is  if  you  put  a  student  to  work  with  the  flat 
finger  method  with  an  enlarged  heart,  he  will  use  it  to  carry  it  out  under  the  arm  pits, 
and  he  is  right ;  he  is  getting  dullness,  but  it  does  not  represent  the  outline.  I  used  to 
take  a  string  and  put  it  here  and  the  other  end  of  his  line  and  straighten  it  out,  and 
found  that  the  heart  profile  was  away  out  in  the  open  air ;  but  I  have  had  exactly  the 
same  experience  Dr.  Jennings  has  had ;  for  several  months  I  and  two  assistants  i)ercussed 
independently  all  our  hearts  and  had  them  X-rayed,  and  afterwards  we  found  wc  usually 
agreed  very  closely,  and  in  a  very  considerable  portion  of  the  hearts  we  were  right, 
but  oh  Lord !  how  we  fell  down  on  the  others,  and  we  usually  fell  in  a  group,  all 
together,  and  we  never  knew  why.    I  don't  know  yet.    But  a  very  gross  error  is  possible. 

In  regard  to  the  effect  of  prolonged  rest  in  bed  upon  a  heart,  I  don't  think  there 
is  any  doubt — there  is  no  reason  to  doubt  that  prolonged  rest  upon  the  hollow  muscle 
has  some  of  the  same  effect  that  rest  over-prolonged  has  upon  a  skeleton  muscle,  reduces 
its  tonus ;  lack  of  stimulation  of  effort  is  probably  largely  responsible  for  that.  Perhaps 
the  chief  fault  I  have  to  find  with  the  usual  method  of  resting  a  patient  is  that  they 
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are  gotten  up  too  quickly  and  too  unsystematically.  In  my  own  treatment  of  such  hearts 
as  seemed  to  be  sufficiently  decompensated  as  to  demand  a  stay  in  bed  and  a  prolonged 
regimen  the  first  insistence  is  upon  a  hospital  and  absolute  control  of  the  patient.  The 
second  is  absolute  rest  in  bed,  but  that  rest  in  bed  is  seldom  prolonged  over  two  weeks. 
It  may  run — in  a  very  severe  case  it  may  be  obliged  to  run  three  or  four  weeks,  but 
ordinarily  we  keep  that  period  short ;  but  then  the  resumption  of  exercise  or  movement, 
the  resumption  of  the  sitting  posture  and  getting  out  of  bed  and  walking  is  all  on  a 
graduated  and  absolute  scale.  They  do  just  so  much  today;  they  do  jusr  so  much 
tomorrow,  and  under  no  circumstances  are  they  evef  allowed  to  try  and  see  what  they 
can  do,  and  they  are  advised  if  they  feel  fatigued  or  distressed  or  any  symptoms  of 
that  kind,  they  are  to  stop  at  once,  whatever  they  are  doing.  That  shows  that  the  limit 
has  been  reached.  Apparently,  if  you  have  a  case  where  the  cardiac  reserve  is  very  badly 
aflFected,  and  particularly  in  cases  where  there  has  been  a  chronic  decompensation,  and 
yet  more  particularly  in  cases  of  the  asthenic  type,  the  visceroptic  type,  it  becomes 
evident  you  have  to  have  the  heart  gain  reserve  incrementally,  very  gradually ;  and,  as  I 
said,  if  you  are  going  to  fix  it,  you  have  got  to  play  safe  all  the  time. 

You  may  have  noticed  during  the  war  and  particularly  on  the  English  side,  where 
they  were  treating  these  tremendously  vast  numbers  of  so-called  soldier  hearts,  which 
for  the  most  part  I  think  were  undoubtedly  congenital  asthenic  type,  they  seemed  to 
permit  them  to  try  themselves  out,  and  to  my  mind  that  is  exactly  like  filling  that 
pitcher  drop  by  drop  with  water,  to  illustrate  the  reserve,  because  those  hearts  are 
tremendously  and  extremely  hard  to  get  back  reserve — and^  then  when  yon  get  the 
pitcher  full,  turn  it  upside  down  and  see  if  the  water  will  run  out.  You.  bet  it  will 
run  out  and  so  will  the  reserve  in  those  hearts,  and  just  about  as  quickly.  Awd  I  think 
they  did;  their  results  of  full  recoveries  were  too  small. 

I  must  say  a  word  about  influenza.  I  read  quite  frequently  in  some  of  our  most 
recent  text  books  that  influenza  is  most  remarkable  for  its  lack  of  bad  effects  on  the 
heart.  It  seems  that  must  be  based  on  the  fact  that  influenza  does  not  often  cause 
endocarditis ;  but  it  seems  to  me  of  all  the  infectious  diseases  we  have,  with  the  excep- 
tion of  rheumatism,  there  is  none  that  in  the  large  produces  so  many  heart  cases  as 
that  does.  That  is  because  it  is  so  widespread  and  so  many  attacked  and  all  that. 
Maybe  the  percentage  is  not  so  great.  On  returning  from  army  service,  I  noticed  70 
per  cent,  of  the  new  heart  cases  coming  to  my  office  dated  their  heart  symptoms  from 
an  attack  of  influenza,  and  I  do  hate  to  see  influenza  put  down  as  a  negligible  factor  in 
chronic  heart  decompensation. 

I  very  seldom  use  large  doses  of  digitalis,  and  I  do  want  to  also  congratulate 
Dr.  Cheney  and  thank  him  for  mentioning  opium,  for  I  agree  with  him  that  that  is  one 
of  the  most  valuable  of  all  drugs  in  the  treatment  of  the  heart.  I  think  the  general 
practitioner  makes  a  great  many  mistakes,  however,  in  using  it,  being  chiefly  through 
large  doses.  His  tendency  is  to  give  a  quarter  of  a  grain  or  more.  I  think  that  can 
do  a  lot  of  harm  to  a  decompensated  heart.  He  will  get  just  as  good  results  from  a 
twelfth  of  a  grain.  For  continuous  administration  I  find  it  useful  to  use  a  couple  of 
drops  of  laudanum  every  three  hours,  or  something  of  that  kind,  and  seem  to  get  happy 
results  from  it. 

Dr.  Cheny  :    You  never  use  the  dram  doses  ? 

Dr.  Greene  :  I  won't  say  I  never  do,  but  I  don't  like  to.  We  have  to  be  very 
careful  about  purgation.  I  don't  mean  by  that  we  don't  empty  the  bowels  and  so  on,  but 
the  old  drastic  measures  I  don't  think  any  of  us  are  using  any  more  than  we  are  using 
the  sweats  in  most  of  those  cases. 

In  regard  to  diet,  I  have  just  one  word  to  say  and  that  was  that  I  found  it  very 
useful  apparently  in  my  own  work  to  cut  out  liquid  diet  iti  heart  disease,  that  is,  we  avoid 
as  far  as  we  possibly  can  giving  any  straight  liquids  except  necessary  drinks  of  water, 
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and  try  to  put  everything  into  a  semi-solid  or  solid  form.  I  have  also  cut  out  all  fruits 
and  fruit  juices,  except  in  the  morning  hours,  and  it  has  seemed  to  all  of  us  we  have  far 
less  of  flatulence  as  a  result  of  that  rather  radical  change. 

Dr.  Jennings:  Dr.  Greene,  I  would  like — what  about  methyl-sodium?  Did  you 
tell  us? 

Dr.  Greene:  I  think  it  is  very  reliable.  The  preparation  I  use  entirely  is  digi- 
puratum.  It  seems  to  be  dependable  and  I  think  we  get  the  same  result  as  to  the 
rapidity  of  its  action.  I  regard  digitalis  as  one  of  the  most  valuable  of  all  drugs  in  the 
diagnosis  of  heart  decompensation. 

Dr.  Jennings  :     Is  there  any  further  business  ? 


MY  LATEST  CONCLUSIONS  CONCERNING  GASTRIC  ULCER. 

BY  ROBERT  T.  MORRIS,  F.A.C.S. 

If  Rosenow  can  pick  up  a  guinea-pig  and  give  it  a  pyloric  ulcer  by  inocu- 
lating the  animal  with  streptococcus  viridans  the  "mystery  history"  of  gastric 
ulcer  would  seem  to  disappear.  We  are  left  then  with  the  simple  duty  of 
analyzing  the  various  features  of  the  subject  according  to  methods  of  ordi- 
nary philosophy. 

Terminal  arteries,  elective  affinity  for  toxins,  sensitization.  These  appear 
to  be  the  three  most  salient  features  of  the  gastric  ulcer  question.  Embry- 
ologists  divide  the  alimentary  tract  into  the  fore-gut  and  the  hind-gut.  For 
the  sake  of  convenience  they  sometimes  arbitrarily  make  a  third  division 
called  the  mid-gut.    This  includes  stomach,  duodenum  and  jejunum. 

For  our  purposes  in  thfe  paper  we  are  to  note  the  anatomical  peculiarity 
of  the  richness  of  the  mid-gut  in  terminal  arteries.  Arteries  of  this  sort  are 
particularly  abundant  in  the  region  of  the  pylorus  and  duodenum  where 
ulcers  are  also  most  abundant.  Association  of  idea  must  remain  closely  in 
touch  with  association  of  this  latter  fact. 

Rosenow  has  shown  us  that  certain  areas  of  the  alimentary  tract  have  an 
elective  affinity  for  toxins  of  many  sorts.  These  areas  appear  to  have  elective 
affinity  for  antigens  of  various  kinds  and  the  presence  of  antigens  in  excess 
in  a  given  area  calls  out  a  corresponding  increase  of  antibodies. 

Authors  have  sometimes  called  attention  to  the  fact  that  patients  with 
ulcer  of  the  mid-gut  area  appear  to  have  an  idiosyncrasy.  "Idiosyncrasy"  is 
only  common  parlance  for  sensitization,  the  latter  word  being  used  in  its 
pathologic  meaning  rather  than  in  a  physiologic  meaning  which  relates  to 
organic  processes  in  general. 

In  recent  years  we  have  become  very  familiar  with  this  subject  of  sensi- 
tization but  more  should  have  been  said  by  gastro-enterologists  on  the  subject 
in  its  special  relation  to  ulcers  of  the  mid-gut  area.  Patients  presenting  these 
ulcers  appear  to  have  a  sensitized  endoderm  which  corresponds  to  an  ecto- 
derm with  its  demonstrations  of  urticaria  or  of  chronic  eczema.  Acute 
gastric  ulcer  then  is  to  be  placed  in  category  with  urticaria ;  chronic  ulcer 
with  a  patch  of  chronic  eczema  of  the  leg  for  purposes  of  comparison.  The 
restricted  area  of  ulcer  demonstration  relates  to  terminal  arteries.  There 
are  no  terminal  arteries  in  the  skin  to  restrict  the  area  of  skin  outbreaks. 

In  addition  to  our  three  salient  points  in  connection  with  mid-gut  ulcer 
we  may  perhaps  place  a  fourth  feature  relating  to  endocrine  dysfunction  and 
wrong  hormone  production.  My  reason  for  making  note  of  this  fourth 
point  is  that  so  many  of  our  patients  with  mid-gut  ulcer  present  stigmata  of 
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arrested  development.  For  example  we  shall  often  find  the  high  arched 
palate,  narrow  costal  angle,  gunstock  scapula,  coccygeal  dimple,  relaxed  peri- 
toneal supports  and  other  stigmata  of  racial  decline  in  mid-gut  ulcer  patients. 

Let  us  now  go  back  to  our  first  point,  the  anatomical  one,  relating  to 
terminal  arteries.  Twenty  years  ago  I  presented  photomicrographs  illus- 
trating the  eflFect  of  toxins  in  a  terminal  artery  area.  The  toxins  may  pro- 
duce either  endarteritis  of  the  terminal  artery  with  exudative  closure  of  its 
lumen  or  they  may  produce  spasm  of  its  walls,  the  end  result  in  either  case 
being  a  small  area  deprived  of  normal  blood  supply.  This  area,  corresponds 
to  the  area  that  had  been  supplied  with  blood  by  any  given  terminal  artery. 
In  the  mid-gut  district  a  small  anaemic  area  of  this  sort  loses  its  enzymic 
protection  against  digestive  and  microbic  processes  to  a  greater  or  lesser 
degree.  This  means  that  it  may  be  attacked  on  the  one  side  by  digestive  fer- 
ments or  microbes  and  on  the  other  side  by  excessive  production  of  anti- 
bodies which  are  capable  of  producing  a  lysis  of  structures  in  the  involved 
area.     (Turck.) 

Some  of  us  would  speak  of  this  process  in  mechanistic  terms  but  perhaps 
we  may  better  speak  of  it  in  chemical  terms  as  being  more  comprehensive 
because  chemistry  has  been  described  as  "everything  that  is  going  on." 

In  regard  to  our  second  salient  point,  elective  affinity  for  different  toxins, 
the  ones  which  appear  in  the  mid-gut  area  may  vary  in  character  in  such  a 
way  as  to  cause  quite  different  types  of  ulcer  detnonstration.  For  example 
toxalbumin  from  a  burn  of  the  skin  or  cytose  from  the  developing  ovum  in  a 
pregnant  woman  may  cause  ulcer  to  appear  in  the  doudenal  area.  Duodenal 
ulcer  in  these  patients  is  perhaps  overlooked  more  often  than  it  should  be 
in  view  of  the  physician's  attention  being  attracted  toward  more  obvious 
features  of  the  case.  On  the  other  hand  antigens  from  foci  of  infection  in 
tonsils,  teeth  or  colon  may  cause  ulcer  formation  more  frequently  in  the 
affinity  area  of  the  pylorus. 

Various  peripheral  irritations  may  have  a  precipitating  effect  rather  than 
a  causative  effect  in  the  production  of  ulcer  in  the  mid-gut  area.  For  exam- 
ple, correction  of  nasal  hypertrephies  or  of  eye  muscle  imbalance,  the  removal 
of  hemorrhoids  or  of  a  fibroid  appendix,  or  even  the  fixation  of  loose  kidney 
may  interrupt  the  cycles  or  even  prevent  the  development  of  gastric  ulcer  in 
otherwise  susceptible  patients.  Peripheral  irritations  are  i)erhaps  to  be  best 
looked  upon  as  precipitating  factors  rather  than  as  causative  factors,  in  mid- 
gut ulcer  production. 

The  prompt  disappearance  of  mid-gut  ulcer  in  some  patients  after  removal 
of  peripheral  irritations  seemingly  quite  far  removed,  for  example,  correction 
of  eye  strain  or  the  closure  of  a  hernia,  would  indicate  the  original  presence 
of  a  disturbed  sympathetic  system  which  was  causing  wrong  hormone  pro- 
duction in  the  mid-gut  area.  This  wrong  hormone  production  leading  to 
hypercidity  and  to  functional  derangement  of  the  intimate  ganglia  of  stomach 
or  bowel  wall  might  allow  more  fundamental  factors  in  the  production  of 
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mid-gut  ulcer  to  develop.  That  is  what  I  mean  by  expressing  the  belief  that 
peripheral  irritations  act  as  adjuvant  or  precipitating  factors  rather  than  as 
causative  factors  in  these  cases. 

Concerning  our  third  salient  point,  sensitization,  certain  individuals  who 
have  been  sensitized  in  some  way  subsequently  become  immune  and  recover 
from  the  tendency  to  develop  mid-gut  ulcers.  Up  to  the  persent  time  this 
seems  to  have  occurred  along  lines  of  natural  immunizing  process,  although 
the  gastroenterologists  are  inclined  to  give  credit  to  their  diet  lists  instead. 
So  far  as  I  am  aware  direct  efforts  at  securing  immunization  against  a  par- 
ticular antigen  are  not  as  yet  a  feature  of  the  every  day  practice  of  physicians 
in  these  ulcer  cases. 

What  is  to  be  our  line  of  treatment?  Mid-gut  ulcers  belong  particularly 
to  the  internist  rather  than  to  the  surgeon.  The  surgeon  is  a  therapeutic 
resource  to  be  made  use  of  by  the  internist  under  certain  conditions.  I  have 
sometimes  operated  upon  two  or  three  cases  of  gastric  or  duodenal  ulcer  at  a 
single  clinic  for  the  purpose  of  demonstrating  different  methods  of  operative 
technic.  My  latest  conclusions  are  that  most  of  these  patients  should  not  have 
been  operated  upon  at  all.  On  the  other  hand,  internists  who  depend  upon 
their  diet  lists  and  routine  methods  of  treatment  without  going  at  the  funda- 
mental factors  in  a  case  are  not  up-to-date.  Internists  who  fail  to  hunt  up  foci 
of  infection  or  to  make  food  sensitization  tests  or  to  have  peripheral  irrita- 
tion factors  removed  are  not  to  be  trusted  with  the  responsibility  of  the  care 
of  these  patients. 

Periodicity  of  the  appearance  of  acute  symptoms  in  many  cases  of  mid- 
gut ulcer  belongs  to  the  well  known  law  of  action  and  reaction.  Cyclic 
appearance  of  pyloric  ulcer  in  any  given  case  belongs  in  category  with  the 
cyclic  rise  of  temperature  in  cases  of  plasmodium  infection.  The  greater 
length  of  time  in  the  ulcer  cycle  does  not  take  it  out  of  the  physiologic  role 
played  by  antigens  and  antibodies. 

Many  of  these  ulcer  cases  that  have  been  sent  to  me  for  surgical  operations 
have  not  been  operated  upon.  The  only  thing  that  I  have  cut  off  has  been  the 
diet  list.  The  patients  are  frequently  half  starved  and  their  attention  has  been 
so  concentrated  upon  fanciful  methods  of  medical  treatment  that  introspection 
has  made  hypochondriacs  of  people  who  should  have  had  ruddy  cheeks  and  a 
hopeful  and  courageous  outlook  upon  the  affairs  of  life. 

The  search  for  an  antigen  which  is  causing  mid-gut  ulcer  includes  the 
idea  of  very  high  class  management  and  the  antigen  is  sometimes  found 
suddenly  as  a  surprise.  In  one  case  in  which  tests  for  various  protein  poisons 
had  been  made  without  result,  the  patient  unexpectedly  showed  violent  reac- 
tion to  tests  for  wheat  and  was  easily  cured  when  wheat  products  were 
removed  from  the  diet.  The  surprise  in  this  endoderm  case  corresponded  to 
that  of  a  case  in  which  chronic  peoriasis  involving  the  ectoderm  was  promptly 
cured  after  the  patient  had  responded  to  tests  for  yeast  sensitization. 
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In  former  years  I  entered  with  zeal  upon  operative  treatment  in  mid-gut 
ulcer  cases  and  in  fact  furnished  one  encyclopedia  with  its  article  upon  the 
subject.  Later  when  the  American  College  of  Surgeons  introduced  methods 
of  standardization  into  the  hospitals  and  the  follow-up  system  was  instituted 
we  began  to  learn  that  patients  who  had  been  operated  upon  for  ulcer  and 
whom  we  supposed  to  have  been  cured  had  not  always  returned  to  their 
original  advisers.  They  had  gone  elsewhere  upon  recurrence  of  symptoms. 
We  may  ask  ourselves  the  question  why  it  is  that  any  mid-gut  ulcer  patients 
remain  permanently  well  after  operation  which  makes  no  change  in  the 
original  conditions  which  had  led  to  ulcer  formation.  A  ready  answer  might 
be  that  a  sufficient  number  of  antibodies  remain  to  protect  the  patient  against 
recurrence  of  ulcer  in  very  much  the  same  way  as  they  remain  to  protect  a 
patient  against  a  second  attack  of  typhoid  fever.  Furthermore  some  of  the 
patients  who  refused  to  follow  my  advice  to  have  surgical  work  done  became 
quite  well  under  the  care  of  competent  internists.  These  doctors  convinced 
me  with  great  difficulty  because  I  was  so  "set  in  my  ways,"  but  the  change 
in  point  of  view  has  finally  come  about  as  a  result  of  their  teaching  by  means 
of  object  lessons. 

At  the  present  time  my  own  mid-gut  operative  work  is  confined  principally 
to  ulcer  cases  with  old  adhesions  which  inhibit  peristalsis,  to  old  indurated 
ulcers  which  have  failed  to  make  good  enough  response  to  medical  treatment 
and  to  cases  with  acute  perforation.  These  form  a  comparatively  small  pro- 
portion of  cases  on  the  whole. 

Concerning  the  first  group,  cases  with  old  adhesions  causing  interference 
with  peristalsis  I  very  much  disapprove  of  the  attitude  of  internists  who 
keep  these  patients  going  half  well  and  half  ill  for  years.  The  "cobwebs  in 
the  attic  of  the  abdomen"  should  be  removed  when  we  secure  good  radio- 
graphic evidence  of  their  injurious  efifect  in  any  given  case.  No  comment  is 
required  upon  the  group  of  cases  in  which  an  old  indurated  ulcer  fails  to  make 
satisfactory  response  to  modern  treatment.  In  the  group  of  cases  with  acute 
perforation  and  penetration  of  protective  walls  I  have  taught  heresy  for  many 
years.  In  this  field  of  work  the  principles  of  the  fourth  or  physiologic  area 
of  surgery  come  into  full  play  as  opposed  to  the  principles  of  the  third  or 
pathologic  era  of  surgery. 

In  the  third  or  pathologic  era  we  were  trained  to  do  ideal  work  in  technical 
operative  procedure  and  to  remove  from  the  operative  field  all  sources  of 
infection.  In  perforating  ulcer  cases  this  meaht  thorough  closing  of  the  field 
in  which  escaped  gastric  contents  appeared  and  it  included  the  idea  of  closure 
of  the  perforation  with  perhaps  a  gastro-enterostomy  in  addition.  The  fourth 
or  physiologic  era  includes  quite  a  diflferent  idea.  We  depend  upon  the  pro- 
tective forces  of  the  individual  rather  than  upon  our  beautiful  surgical  art. 

What  are  the  conditions  present  in  a  case  of  acute  perforation?  The 
patient  is  in  shock  or  collapse.    Escaped  contents  of  the  stomach  are  free  in 
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the  peritoneal  cavity  and  are  being  distributed  by  peristaltic  movement.  The 
patient  is  in  no  condition  for  an  ideal  operation.  Attempts  at  cleansing  the 
peritoneal  cavity  would  result  in  causing  more  shock  to  the  great  central 
sympathetic  ganglia  without  the  remotest  possibility  of  the  surgeon  being 
able  to  remove  all  of  the  escaped  material.  My  choice  of  procedure  has  been 
that  of  the  two  or  three  minute  operation  followed  immediately  by  the 
Alonzo  Clark  opium  treatment.  The  patient  is  given  part  of  a  glass  of 
.methylene  blue  solution  in  advance  of  operation  and  a  full  dose  of  morphine. 
The  methylene  blue  will  escape  through  the  perforation  and  give  us  its  loca- 
tion when  the  abdomen  is  open.  The  dose  of  morphine  lessens  the  destruc- 
tive impulses  which  are  being  shot  into  the  centers  of  consciousness  of  the 
patient  and  it  halts  peristalsis  which  is  spreading  escaped  material.  The 
abdomen  is  quickly  opened  and  a  drainage  tube  inserted  down  to  a  point  near 
the  perforation  but  not  reaching  quite  to  it.  Some  loops  of  iodoform  gauze 
are  placed  in  such  a  way  as  to  allow  freedom  of  escape  of  stomach 
material  into  our  external  dressings.  A  few  sutures  may  be  quickly  taken 
in  order  to  lessen  the  size  of  the  surgical  incision  but  these  must  not  inter- 
fere with  free  drainage.  The  Alonzo  Clark  opium  treatment  is  then  instituted 
for  a  few  hours.  The  patient's  respiration  rate  may  be  carried  down  to  ten 
or  twelve  to  the  minute  by  means  of  tincture  of  opium  or  opium  powder 
dropped  upon  the  tongue.  The  dictum  of  Dr.  Clark  was  "Do  not  measure  the 
opium,  measure  the  respiration  rate."  The  respiration  rate  in  itself  has  no 
meaning  excepting  that  it  parallels  the  peristalsis  rate.  When  the  respiration 
rate  is  at  ten  per  minute  peristalsis  has  practically  ceased  and  nature  rushing 
antibodies  to  the  region  becomes  actively  engaged  in  walling  off  the  area 
soiled  by  escaped  gastric  contents.  Weeks  or  months  later  when  the  patient 
is  in  good  physical  condition  an  ideal  operation  may  be  done  in  the  case  pro- 
vided that  it  becomes  necessary.  As  a  matter  of  fact  spontaneous  closure  of 
fistulae  will  usually  occur  if  they  are  not  kept  oj^en  by  the  use  of  antiseptics, 
the  most  injurious  of  which  is  perhaps  peroxide  of  hydrogen. 

Surgeons  in  general  are  not  quite  ready  to  accept  the  principles  of  the 
fourth  era  of  surgery  in  these  cases.  They  have  spent  too  much  time  and 
thought  conscientiously  in  developing  the  principles  of  the  third  era  of  sur- 
gery. At  surgical  society  meetings  my  position  is  often  attacked  strongly  b) 
excellent  surgeons  who  advocate  third  era  treatment  in  these  cases. 

In  the  whole  my  latest  conclusions  are  that  both  internists  and  surgeons 
will  become  sufficiently  modern  in  their  treatment  of  mid-gut  ulcer  cases 
when  the  principles  of  the  fourth  or  physiologic  era  in  both  medicine  and  in 
surgery  have  become  well  established.  Meantime  I  would  ask  the  members  of 
our  Society  to  keep  in  mind  the  three  salient  points  which  seem  to  me  to 
be  most  important ;  terminal  arteries,  elective  affinity  for  toxins,  sensitization. 

It  is  well  to  remember  also  the  saying  that  it  takes  nine  specialists  to  make 
one  doctor.    It  is  hardly  an  exaggeration  to  state  that  in  this  particular  field 
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of  work  at  least  one  half  of  that  number  of  specialists  would  be  required  for 
making  up  a  brief  relating  to  any  one  case. 

'    114  East  54th  Street,  New  York  City. 


THE    TREATMENT    OF    GASTROENTEROPTOSIS    AND    THE 
FUTILITY  OF  SURGICAL  INTERVENTION. 

BY  CHARLES  D.  AARON,  Sc.D.,  M.D., 

DETROIT,    MICHIGAN., 

I  propose  to  speak  of  the  treatment  of  gastroenteroptosis  and  the  futility 
of  surgical  intervention.  Far  be  it  from  me  to  beHttle  the  achievements  of 
modern  surgery.  It  is  a  great  art,  and  it  has  attained  to  power  in  the  realm 
of  life-saving  such  as  has  perhaps  been  reached  by  no  other  department  of 
medical  activity.  It  is  decisive  in  practice,  beneficent  in  results,  and,  allied 
with  asepsis,  the  greatest  boon  that  has  come  to  mankind.  As  its  technic 
becomes  more  certain,  its  service  for  good  will  become  incalculable.  But 
because  it  is  so  fascinating  and  so  wonderful  in  effect,  the  surgeon  is  fre- 
quently misled  into  urging  it  and  the  patient  into  blindly  trusting  it.  It  is  the 
internist  to  whom  the  patient,  weak  from  his  operation,  comes  in  search  of 
final  relief.  It  is  the  internist  who  appreciates  the  fact  that  many  an  appiar- 
ently  successful  operations  entails  serious  disabilities  which  diminish  the 
patient's  efficiency,  and,  in  many  cases,  jeopardize  his  health  to  such  an 
extent  that  he  never  can  resume  his  place  as  a  man  of  service  to  his  com- 
munity. And  very  often  it  is  the  internist's  conviction  that  conservative 
methods,  slow  but  sure,  would  have  served  more  reliably  than  operative 
intervention. 

The  fact  is  that  many  surgeons  are  too  quick  to  appeal  to  the  arbitrament 
of  the  scalpel ;  in  other  words,  they  are  too  ready  to  follow  up  a  hasty  diag- 
nosis with  a  hasty  operation.  A  Roentgenray  examination  with  the  bismuth 
mixture  may  show  a  displaced  stomach,  a  prolapsed  transverse  colon,  or  ptosis 
of  the  hepatic  or  splenic  flexure ;  but  such  conditions  do  not  imply  that  sur- 
gery is  necessary.  So  long  as  gatsro-intestinal  motility  is  not  interfered  with, 
there  is  no  absolute  indication  for  surgical  intervention.  A  stomach  can  be 
displaced  anywhere  from  its  normal  position  down  to  the  symphysis  pubis 
without  interfering  with  motility.  The  fluoroscope  shows  that  such  a  dis- 
placed stomach  can  properly  empty  itself  into  the  duodenum.  There  is  no 
disturbance  of  motility  even  when  parts  of  the  intestine  are  dislocated.  When 
the  roentgenogram  shows  that  a  gastroenteroptosis  exists,  a  hasty  operation 
does  more  harm  than  good.  The  surgeon  may  believe  himself  driven  to 
resort  to  operation  lest  a  delay  should  prove  fatal ;  but  a  premature  interven- 
tion may  be  as  calamitous  as  a  tardy  one.  What  busy  surgeon  follows  up 
these  cases  and  knows  just  what  becomes  of  them,  other  than  that  they  left 
him  after  the  successful  operation  ?    What  does  he  know  as  to  the  disabilities 
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the  patient  has  had  to  accept  as  the  price  of  his  recovery,  disabiHties  which  may 
have  reduced  his  earning  capacity  and  forced  him  to  change  the  whole  trend 
of  his  Hfe?  There  are  insidious  dangers  which  follow  in  the  wake  of  specula- 
tive operations.  Without  doubt  many  operations  are  a  testimony  to  the 
enthusiasm  of  operators ;  but  enthusiasm  is  not  without  its  dangers.  We  hear 
a  great  deal  about  the  success  of  operative  intervention ;  but  to  be  perfectly 
fair  the  failures  also  should  be  recognized. 

One  of  the  operations  to  which  gastroenteroptotic  patients  are  frequently 
and  unnecessarily  subjected  is  gastroenterostomy.  To  be  sure,  a  gastro- 
enterostomy, when  indicated,  brings  results  of  the  most  wonderful  kind, 
especially  in  cases  of  obstruction  of  the  pylorus.  But  no  operation  has  been 
more  abused  and  thus  become  the  cause  of  more  harm.  Its  use  can  never  be 
justified  as  a  cure  for  simple  gastroenteroptosis  with  accompanying  neurosis. 
We  also  find  surgeons  anchoring  a  displaced  kidney,  attaching  the  colon  to 
the  abdominal  wall,  suspending  the  stomach  in  a  hammock  made  of  the  great 
omentum,  plicating  the  gastrohepatic  and  gastrophrenic  ligaments,  overlapping 
the  recti  muscles,  suturing  the  gastrocolic  omentum  to  the  anterior  abdominal 
wall,  and  resorting  to  other  so-called  original  expedients  for  the  cure  of 
gastroenteroptosis.  The  unreasonableness  of  these  operations  is  clear  when 
we  recall  that  in  over  90  per  cent,  of  cases  of  gastroenteroptosis  the  position 
of  the  abdominal  viscera  is  in  normal  conformation  to  the  physical  status  of 
the  body.  Patients  suffering  from  such  a  characteristic  bodily  form  do  not 
respond  to  surgical  intervention.  The  condition  is  one  of  general  relaxation, 
which  is  not  helped  by  a  local  operation  or  the  "fixing"  of  any  part  of  the 
abdominal  viscera.  These  patients  develop  into  neurasthenics  and  suflfer  from 
nervous  dyspepsia  associated  with  gastric  and  intestinal  atony.  Even  if  we 
suture  the  kidney,  stomacTi,  or  colon,  we  do  not  in  the  slightest  degree  improve 
the  neurosis.  The  anatomic  dislocation  of  the  organs  is  of  minor  impor- 
tance in  contrast  with  the  pathologic  condition  of  the  nerves  involved  in  the 
digestive  system.  It  is  to  be  hoped  that  with  a  better  understanding  of  the 
pathologic-anatomy  of  gastroenteroptosis  the  furor  operativus  will  be  broken 
and  yield  to  internal  medicine. 

By  mere  inspection  of  a  case  we  are  able  to  base  upon  our  observations  a 
reasonable  suspicion  of  gastroenteroptosis.  The  elongated,  narrow,  flat 
thorax,  long  neck,  prominent  scapulae,  depressed  epigastrium,  and  protuber- 
ance of  the  hypogastrium  upon  standing,  are  quite  characteristic.  In  making 
a  diagnosis  of  gastroenteroptosis,  the  finding  of  a  nephroptosis  assist  quite 
materially.  A  palpable  kidney  is  pathognomonic  of  gastro  enteroptosis.^  We 
know  that  a  dropped  kidney  is  usually  an  incident  to  general  ptosis,  and  that 
symptoms  referable  to  the  kidney  are  mainly  due  to  intestinal  displacement. 
The  starting  point  of  a  dropped  right  kidney  is  a  sagging  in  the  flexure  of  the 
ascending  colon.  This  is  followed  by  a  ptosis  of  the  transverse  colon,  which 
brings  about  traction  on  the  pylorus,  and  this  in  turn  causes  a  displacement  of 
the  stomach.     Ptosis  of  the  hepatic  flexure  of  the  colon  causes  a  tugging  on 
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the  peritoneum,  inducing  a  downward  and  inward  displacement  of  the  right 
kidney.  For  this  reason  a  palpable  right  kidney  is  an  indication  of  a  disloca- 
tion of  the  stomach  or  of  part  of  the  intestine.  A  movable  kidney  is  not  a 
pathologic  condition,  for  every  normal  kidney,  on  account  of  its  relation  to 
the  diaphragm,  moves  during  respiration.  It  is  pathologic  only  when  it  is 
palpable.  Why  induce  a  pathologic  condition  by  surgically  fixing  a  kidney 
that  is  physiologically  movable?-  It  is  not  enough  that  the  patient  survives 
the  operation;  he  should,  if  possible,  emerge  from  it  unharmed.  Many 
patients  are  permanently  disabled  by  adhesions  and  other  complications  fol- 
lowing such  an  operative  procedure.  The  rest  in  bed  after  surgery  allows 
the  abdominal  viscera  to  fall  back  to  their  normal  position.  This  relaxes 
the  mesenteries  and  ligaments,  relieving  the  tugging  on  the  nerves.  The  tem- 
porary improvement  makes  it  appear  that  the  case  is  proceeding  to  recovery. 
But  further  observation  of  the  case  often  shows  that  this  is  a  mere  illusion ; 
some  substantial  agency  of  relief  is  required.  This,  I  believe,  in  common 
with  many  surgeons  and  physicians,  can  be  brought  about  by  a  properly 
fitted  bandage.  Surgeons,  in  fact,  often  advise  the  use  of  a  bandage  after 
the  operation,  during  the  patient's  convalescence,  but  they  credit  the  operation 
rather  than  the  bandage  with  the  improvement  that  ensues. 

The  conservative  method  of  treatment  of  gastroenteroptosis  is  coming 
into  favor  because  of  its  evident  and  many-sided  merits.  It  comprises 
dietetic,  physical  and  medicinal  treatment,  combined  with  the  accurate  fitting 
of  an  abdominal  bandage.  Of  the  former  I  need  not  speak  at  great  length, 
for  it  is  well  known.  But  as  to  the  bandage  I  may  say  that  I  devised  a  form 
of  its  construction  in  1897,^  and  have  employed  it  ever  since  with  almost 
uniform  success  in  a  variety  of  cases.  I  have  thus  far  jjersonally  fitted  2722 
patients.    All  of  these  bandages  are  made  by  the  same  manufacturer.* 

Before  deciding  upon  the  necessity  of  a  bandage,  I  have  found  Glenard's 
"belt  sign"  (lepreuve  de  la  sangle)  of  great  value.  Standing  behind  and 
passing  his  arms  on  either  side  of  the  patient,  the  physician  places  both  his 
hands  on  the  lower  abdominal  wall  and  raises  the  entire  abdominal  mass  above 
the  pubes.  Then,  abruptly  removing  his  hands,  he  allows  the  abdominal  mass 
to  fall.  Should  the  patient  feel  distress  or  discomfort  by  this  release  of  the 
temporary  support,  the  indication  is  clear  that  an  abdominal  bandage  is 
needed.  If,  however,  the  patient  feels  no  relief  when  the  abdomen  is  thus 
lifted,  the  bandage  will  have  no  good  results.  My  bandage  raises  the  intes- 
tines by  pressure  upon  the  hypogastrium  from  below  upward.  This  pressure 
relieves  the  tension  of  the  ligaments  and  mesenteries  of  the  abdominal  organs. 
If  properly  adjusted,  the  bandage  not  only  afTords  support  to  the  abdomen, 
but  also  allows  free  and  easy  respiration  by  relieving  the  dragging  on  the 
diaphragm.  It  enables  the  viscera  to  function  normally,  rehabilitating  the 
organism.  As  soon  as  the  abdominal  organs  have  regained  their  normal 
function,  the  body  begins  to  respond  to  therapeutic  treatment.^ 
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It  is  well  known  that  the  veins  are  more  easily  compressed  than  the 
arteries.  In  gastroenteroptosis  the  arteries  continue  to  carry  the  same  quan- 
tity of  blood  as  before  to  the  organs,  but  the  veins,  under  more  or  less  external 
pressure,  are  unable  to  carry  the  blood  back.  As  a  result  we  have  a  chronic 
passive  congestion,  leading  to  the  usual  neurasthenic  symptoms  found  in  this 
condition. 

The  bandage  rapidly  corrects  this  interference  with  the  circulation.  In 
the  treatment  of  over  2700  cases  of  gastroenteroptosis,  each  case  having  been 
directly  fitted  with  my  bandage,  I  have  been  led  to  believe  that  95  per  cent, 
of  patients  suffering  from  this  condition  can  be  relieved  without  operative 
measures.  Contrary  to  the  report  of  former  clinicians,  the  Roentgen-ray 
with  the  bismuth  mixture  shows  that  the  stomach  and  intestines  can  be  raised 
and  eventually  retained  in  place  by  the  use  of  a  properly  fitted  bandage. 

The  wearing  of  ready-made  abdominal  bandages  which  aim  to  support 
the  abdominal  viscera  usually  ends  in  failure.  The  bandage-maker,  to  whom 
the  order  for  the  bandage  is  sent,  is  usually  left  without  any  definite  instruc- 
tions as  to  the  results  desired.  He  does  not  care  whether  the  stomach  is  below 
the  umbilicus  or  the  colon  is  in  the  pelvis ;  a  bandage  is  demanded  of  him  and 
a  bandage  is  furnished.  At  the  end  of  a  few  days  the  patient  refuses  to  wear 
the  apparatus  on  account  of  discomfort,  or  severe  pain  may  develop  from 
pressure  at  some  weak  point.  To  attain  a  satisfactory  result  each  patient 
should  be  fitted  by  the  attending  physician  with  a  bandage  adjusted  to  his 
specific  condition,  with  instructions  as  to  its  proper  application.  The  wearing 
of  such  a  bandage  not  only  raises  the  position  of  the  abdominal  organs,  but 
relieves  the  strain  and  tugging  on  the  nerves  in  the  mesenteries.  In  this  way 
the  normal  function  of  the  organs  is  reestablished.  In  other  words,  we  restore 
the  physiology  of  the  abdominal  viscera  to  normal  and  obtain,  in  cases  of 
gastroenteroptosis,  a  bodily  condition  which  readily  responds  to  dietetic, 
physical  and  medicinal  treatment. 
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DISCUSSION 

Dr.  Jennings  :  This  very  interesting  and  instructive  paper  of  Dr.  Aaron's  is 
before  us  for  discussion.     Are  there  any  remarks? 

Dr.  Milroy:  I  would  like  to  ask  whether  the  wearing  of  the  bandage  will  effect 
a  cure  so  the  bandage  can  be  removed? 
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Dr.  McCleave  :  I  would  like  to  ask  a  question  also.  I  have  had  great  doubt  as  to 
whether  we  could  hold  to  any  strict  criterion  as  to  enteroptosis.  With  manj'^  children 
we  examine  we  find  the  transverse  colon  may  be  well  below  the  brim  of  the  pelvis  and 
the  children  showing  no  symptoms. 

For  many  years  past  Dr.  Moody,  with  the  aid  of  certain  roentgenologists,  has  been 
carrying  on  very  extensive  studies  at  the  University  of  California  with  this  point  in 
view,  and  is  finding  a  very  large  proportion  of  the  students,  both  men  and  women  in 
the  early  twenties  or  upper  teens,  who  have  stomachs  and  transverse  colons  below  the 
brim  of  the  pelvis,  and  yet  they  show  no  symptoms  whatever. 

At  the  close  of  your  paper  you  seemed  in  a  way  to  answei"  my  suggestion  that  it 
is  a  matter  of  symptomatology  and  not  a  matter  of  anatomy.  I  am  asking  if  there  is 
any  anatomical  criterion  whatever? 

Dr.  Ambrose  (St.  Louis,  Mo.)  :  I  am  not  a  member  of  the  Society,  but  I  would 
like  to  say  a  word  if  I  may. 

Dr.  Jennings  :     If  there  is  no  objection,  we  will  be  happy  to  hear  the  guest. 

Dr.  Ambrose:  Name  you  want  to  call  it,  is  one  of  the  commonest  things  we 
find  in  normal  individuals  and  does  not  produce  symptoms.  A  great  many  people  have 
this  condition  and  do  have  symptoms  from  it.  It  is  those  that  have  the  symptoms  that 
should  be  treated. 

I  have  been  able  to  check  up  a  great  number  of  patients  who  were  opeiated  for 
gastro-enteroptosis,  splanchnoptosis,  nephroptosis,  and  with  the  exception  of  the  psychic 
relief  they  obtained,  I  have  never  yet  found  one  single  patient  that  received  any  benefit 
from  operative  work.  I  am  heartily  in  accord  with  the  line  of  treatment  and  have 
followed  it  successfully  that  Dr.  Aaron  speaks  of,  plus  the  dietetic  management.  These 
patients  need  selected  diets,  fattening  diets.  They  can't  all  be  put  on  the  same  kind  of 
diet,  however.  They  need  hygiene ;  they  need  hydrotherapeutic  measures.  They  need 
absolutely  to  have  their  constipation  relieved  without  the  use  of  drugs,  and  that  can  be 
done  dietetically. 

The  Glenard  sign  the  doctor  speaks  of  has  been  very  helpful  to  me,  and  I  could 
concur  in  what  he  says,  that  it  is  rather  pathognomonic.  When  you  use  this  and  the 
patient  gets  relief  from  applying  the  test,  you  can  safely  apply  a  properly  fitting  bandage. 
When  they  do  not,  the  patient  will  not  get  any  relief.     (Applause.) 

Dr.  Jennings:    Any  further  discussion? 

We  are  gradually  learning  in  medicine  that  we  are  dealing  with  function  more  than 
with  form.  Altered  physiology  is  equally,  if  not  more,  important  than  altered  anatomy. 
In  giving  test  meals,  certain  individuals  with  poor  musculature  and  low  energ\'  require 
a  long  time  for  their  stomachs  to  empty.  We  must  consider  each  function  according 
to  the  type  of  the  individual.  It  is  just  as  natural  for  the  stomach  of  the  sthenic  indi- 
vidual to  empty  in  three  hours,  or  for  the  asthenic  in  eight  or  nine,  as  it  is  for  the 
so-called  normal  to  empty  in  six.  It  is  natural  for  one  man's  stomach  to  be  low ; 
another  high,  because  one  body  is  long  and  narrow ;  the  other  short  and  wide. 

How  futile  it  is  to  elevate  the  viscera  of  patients  of  the  general  enteroptotic  type 
is  known  to  all.  I  had  one  patient  under  my  care  who  had  three  operations  for  raising 
viscera — all  to  no  purpose.  While  these  are  not  good  surgical  risks,  they  can  nearly 
always  find  somebody  who  will  operate  upon  them,  and  as  a  rule  the  patient  is  not  satis- 
fied until  some  operation  is  performed. 

Dr.  Mattison  :  I  want  to  say  one  word  in  defense  of  the  surgeon.  We  have  our 
fads,  you  know,  and  a  few  years  ago  fixation  of  the  kidney  was  a  great  suggestion  by 
the  surgeon.  It  never  did  any  good,  so  far  as  I  could  see.  I  know  of  very  few  gastro- 
enteroptosis  operations  being  done  today.  When  you  open  the  abodmen  you  will  find 
conditions  you  never  suspected  from  the  patient's  symptoms.     If  the  stomach  is  down* 
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on  the  pelvis  and  they  have  no  symptoms,  you  are  not  going  to  operate  them.  They 
are  all  right,  and  you  let  them  alone.  I  know  of  very  few  surgeons  fixing  the  stomach 
and  I  have  not  seen  an  operation  for  anchoring  the  kidney  for  a  number  of  years.  So  I 
want  to  say  one  word  in  defense  of  the  surgeon.  This  is  a  passe  procedure,  and  I 
know  very  few  men  doing  it.  I  think  the  work  of  Mills  has  shown  that  disfunction 
must  be  treated  as  a  disfunction.  A  well  fitting  pad  holds  them  up ;  it  is  a  good  thing. 
Many  of  them  have  no  symptoms,  and  if  you  find  them  accidentally  you  let  them  alone. 

Dr.  Babcock  :  I  remember  one  time  when  I  was  a  resident,  it  was  very  popular 
to  operate  for  retro-displacement  of  the  uterus.  Every  gynecologist  almost  had  his 
particular  operation  which  was  his  favorite  of  all  others.  I  cannot  recall  for  some  years 
of  seeing  a  patient  operated  on  for  retro-displacement  of  the  uterus  alone. 

About  this  time  came  the  great  wave  of  operations  upon  the  kidney,  and  that  at 
the  present  time  is  very  rarely  seen. 

Then,  following  this,  of  course,  the  op'eration  upon  the  stomach,  stimulated  by  the 
revelations  of  the  X-ray  showing  many  patients  where  the  stomachs  were  lower  than 
we  previously  thought,  before  the  time  we  realized  that  each  patient  had  peculiar  body 
habits,  a  place  for  his  organs  that  was  individual  for  himself.  These  opefations  were 
for  the  most  part  rather  unsurgical  and  somewhat  unanatomical.  The  sewing  of  the 
stomach  meant  usually  the  shortening  of  the  gastro-hepatic  ligament,  which  in  most  of 
these  cases  is  an  exceedingly  tenuous  structure,  not  capable  of  holding  sutures,  probably 
in  most  cases  quickly  followed  by  a  tearing  out  of  the  sutures  unless  adhesions  followed. 
And  then  the  very  unanatomical  operation  followed  in  which  the  stomach  and  colon  and 
other  free  organs  were  fastened  to  the  abdominal  wall  and  other  parts.  I  think  it  is 
true  that  there  are  certain  organs  in  the  abdomen  that  are  better  when  they  are  relatively 
fixed,  notably  the  duodenum  and  the  ascending  colon.  These  organs  are  normal  retro- 
peritoneal structures,  rather  fixed  structures.  On  the  other  hand,  most  of  the  other 
abdominal  organs,  including  the  stomach,  transverse  colon,  small  intestine,  are  free, 
movable  organs  and  functionate  best  when  free.  In  doing  an  operation  if  one  permits 
the  jejunum  to  slip  into  the  peritoneal  cavity  and  closes  the  opening  in  such  a  fashion 
that  the  bowel  remains  in  the  lesser  peritoneal  cavity,  there  will  be  signs  of  obstriKtion, 
a  vicious  circle,  regurgitant  vomiting  and  frequently  a  second  operation,  and  sometimes 
even  the  death  of  the  patient.  So  that  this  point  is  a  very  important  point  to  remember, 
that  the  organs  that  are  normally  mobile  should  remain  mobile  after  operation.  Unfor- 
tunately our  methods  are  still  so  crude  that  any  extensive  abdominal  operation  is  prone 
to  be  followed  by  adhesions.  We  cannot  get  into  the  abdomen  and  out  again  without 
doing  a  degree  of  traumatism  that  will  invite  some  defect  that  was  not  there  before, 
and  if  we  operate  and  leave  a  condition  that  the  patient  did  not  have  before — it  must 
be  a  lesser  condition;  otherwise  we  do  the  patient  harm. 

Beyond  this  there  is  another  point  for  consideration  and  that  is  the  intra-abdominal 
pressure.  If  under  an  anaesthesia,  with  the  abdomen  open,  one  puts  his  hand  into  the 
abdomen,  the  grasp  of  the  abdominal  walls  and  the  pressure  upon  the  hand  and  arm 
introduced  is  very  surprising.  There  is  a  tremendous  amount  of  supporting  tension 
which  is  important  and  valuable  for  the  patient. 

Dr.  Aaron  has  referred  to  the  ascending  colon,  the  normal  standpipe  of  the  intra- 
abdominal organs,  the  part  where  80  per  cent,  of  the  liquid  is  absorbed  from  the  gastro- 
intestinal tract.  If  this  is  an  absolutely  free,  movable  intra-abdominal  organ  and  we  are 
operating,  we  should  consider  whether  it  is  wise  to  make  it  a  more  normal  retroperitoneal 
organ,  considering  at  the  same  time  that  the  ascending  colon,  as  Dr.  Aaron  has  also 
said,  when  it  becomes  loose  pulls  down  the  right  kidney,  tends  to  pull  down  and  give 
trouble  through  its  connection  with  the  gall  bladder  and  liver,  and  speciallj'  with  the 
duodenum  and  the  pyloric  stomach.  This  is  a  rather  simple  part  of  the  procedure. 
jThen  if  the  patient  has  marked  diastalsis  of  the  recti,  or  a  large  umbilical  hernia,  the 
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decreased  tension  in  cases  that  cannot  be  well  handled  by  bandage  may  be  considered 
with  a  view  point  of  reducing  the  capacity,  abdominal  capacity,  overcoming  the  diastalsis 
so  restoring  the  intra-abdominal  tension ;  but  generally  an  operation  so  severe  and  so 
often  followed  by  complications  as  gastrotomy  and  the  reduction  of  the  usual  adhesions 
forming  as  in  the  operations  of  a  few  years  back,  I  think  in  general  most  surgeons 
have  entirely  dismissed  them  from  their  minds. 

One  unfortunate  thing  is  that  a  patient  who  has  had  a  gastrotomy  and  nephropexy, 
coming  to  a  surgeon,  it  usually  fixes  on  this  surgeon's  mind  the  fact  that  this  patient  is 
neurotic  or  undernourished.  There  are  many  conditions  to  be  met  besides  surgical 
conditions,  and  the  surgeon  realizes  here  is  something  beyond  his  field.  Unfortunately, 
sometimes  it  is  hard  to  drive  the  patients  away.  Some  of  them  are  mild  forms  of 
tuberculosis,  or  at  least  they  have  some  chronic  mild  intoxication  that  it  leading  to 
their  neurosis.  Anyway,  they  have  something  by  inheritance  or  a  body  product  which 
frequently  is  the  bodily  sign  for  the  treatment. 

Dr.  Aaron  :  In  1897  I  presented  a  special  bandage  before  the  Annua]  Meeting 
of  the  American  Medical  Association  at  Philadelphia.  I  have  used  the  same  bandage 
all  these  years.  The  object  of  the  bandage  is  to  support  the  abdominal  organs  and 
maintain  intra-abdominal  pressure.  This  cannot  be  properly  done  by  ready-made  ban- 
dages. When  a  patient  is  sent  to  a  bandage  maker,  the  bandage  will  be  properly  fitted 
to  that  patient  at  the  time,  but  in  a  week  that  patient  will  need  another  bandage  because 
the  laces  in  the  back,  or  the  buckles,  have  not  been  properly  arranged  to  continue  the 
pressure.  The  bandage  I  created  is  a  bandage  so  arranged  that  the  patient  himself  can 
adjust  his  bandage  and  change  it  from  week  to  week  to  induce  continuous  firm  pressure 
over  the  hypogastrium  and  thus  raise  the  organs. 

Dr.  Jennings  :  This  is  an  exceedingly  interesting  subject  and  Dr.  Aaron's  departure 
I  think  should  not  necessarily  discontinue  it.  Dr.  Satterlee  wanted  to  say  something, 
I  believe. 

Dr.  Satterlee:  There  is  only  one  point  I  want  to  bring  up  and  that  is,  while  I 
believe  the  best  surgeons  are  not  doing  this  work  certainly  any  more,  but  there  is  one 
side  of  it  which  I  think  is  still  being  done,  and  that  is,  of  course,  in  these  cases  that 
have  symptoms,  as  Dr.  Aaron  said,  most  of  them  due  to  insufficient  motility  and  as  a 
result  of  that  we  have  cecal  involvement  and  appendiceal  involvement,  and  we  find  the 
appendix  is  removed  in  twenty-five  per  cent,  of  the  cases  that  come  to  us  with  enterop- 
tosis,  that  is,  for  a  chronic  appendix,  without  any  relief,  and  I  think  there  certainly  is 
something  wrong  in  that,  because  we  around  New  York  now — most  of  the  surgeons 
say,  "We  don't  operate  for  chronic  appendicitis."  Of  course,  that  has  its  limitations, 
but  as  a  general  rule  they  are  finding  out  these  cases,  especially  of  interoptosis,  are  not 
cured  by  removing  the  appendix. 

Dr.  Jennings:     Any  further  remarks? 

Dr.  Sears  (Portland)  :  I  have  been  interested  in  this  subject  for  a  number  of 
years  myself,  and  it  is  pretty  well  hackneyed  at  the  present  time,  but  apparently  the 
subject  needs  to  be  hackneyed  because,  as  described  here,  surgery  has  been  so  futile  and 
yet  each  crop  of  new  surgeons  that  comes  out  has  seen  fit  to  take  it  up  all  over  again 
as  though  no  one  has  ever  touched  it.  I  think  in  the  last  week's  Journal  there  is  a 
brand  new  article  on  tucking  up  the  gastro-omentum,  and  I  think  another  one  on  the 
tucking  up  of  the  cecum,  so  the  surgeons  haven't  finished.  Every  ten  years  the  new  crop 
of  surgeons  comes  along  and  rediscusses  it  as  of  old. 

There  are  several  points  which  I  would  like  to  discuss  briefly,  and  the  first  of  these 
is  this  fact,  that  it  is  true  that  a  certain  proportion  of  the  people  have  their  stomachcs 
and  transverse  colons  below  the  average,  even  in  childhood,  and  they  certainly  do  in 
adult  life.  On  the  other  hand,  the  average  developed  and  the  average  built  sthenic 
individual   does   not   have   a   gastro-enteroptosis.     The   individual    who   has    a    gastro- 
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enteroptosis  does  not  necessarily  have  symptoms.  It  depends  upon  other  factors.  If  he 
does  not — or  rather,  if  he  inherits  a  stable  nervous  system  and  he  is  not  subjected  to 
great  stresses  in  life,  he  stands  up  and  no  one  else  knows  he  has  gastro-enteroptosis, 
unless  it  is  discovered  accidentally.  There  are  individuals  who  have  this  state — may  we 
say  the  asthenic  state,  which  involves  not  only  the  gastro-intestinal  tract  but  the  entire 
tissues  of  the  individual,  his  entire  physical  conformation  and  his  nervous  cystem,  and 
he  is  sensitive  to  the  wear  and  tear  of  life,  nervously,  mentally  and  physically.  He  is 
described  in  books  on  nervous  diseases  and  on  diseases  of  the  chest,  on  diseases  of  the 
gastro-intestinal  tract.  It  depends  on  whom  he  happens  to  see  first,  and  each  one 
describes  him.  The  gastro-enterologist  at  first  glance  appears  to  have  the  greatest  right 
to  him  in  one  sense,  because  the  greatest  number  of  symptoms  are  reported  from  his 
gastro-intestinal  tract ;  but  the  neurologist  has  really  a  greater  claim  than  tiie  gastro- 
enterologist  has. 

Then  there  is  the  type  of  individual  who  is  born  the  sthenic  type,  who  has  no 
gastro-enteroptosis,  but  who,  under  the  stresses  of  life — they  may  be  general  or  they 
may  be  local — develops  gastro-enteroptosis.  He  may  or  may  not  have  symptoms ;  it 
depends  upon  the  function  of  his  nervous  system  usually  and  his  hygiene  of  living.  There 
is  a  type  of  individual,  chiefly  the  female,  who  is  sthenic  and  broad  and  short  of  al^domen, 
who,  especially  after  pregnancy — usually  it  is  only  after  pregnancy — will  develop  a 
gastro-enteroptosis,  particularly,  however,  of  the  cecum.  She  may  or  may  not  develop 
symptoms ;  it  depends  again  upon  her  nervous  system  and  her  diet. 

And  finally,  there  are  certain  anatomic  considerations  which  enter  into  the  situation. 
First,  the  size  of  the  colon.  The  individual  with  a  small,  short  colon  rarely  ever  develops 
so-called  gastro-enteroptosis  or  the  phenomena  relating  thereto.  The  individual,  on  the 
other  hand,  who  has  the  large  cecum,  the  more  predisposed  he  is  to  symptoms  of  gastro- 
enteroptosis,  and  especially  that  phase  which  deals  with  intestine  stasis. 

Now,  another  point  in  connection  with  the  drag.  We  hear  the  drag  mentioned  a 
great  deal,  particularly  the  drag  on  the  kidneys.  I  think  most  people  refer  to  the  right 
kidney.  Thel  question  is  how  do  we  know  it  was  dragged  out  of  place?  That  was 
always  an  interesting  item  to  me.  I  think  there  is  a  little  doubt  in  examining  a  good 
many  children  and  young  adolescents,  we  can  palpate  the  right  kidney  in  a  great  many 
instances,  especially  as  fast  as  their  abdominal  fat  decreases,  and  I  think  it  would  be 
difHcult  to  prove  that  the  cecum,  ascending  colon  necessarily  drags  the  right  kidney  out 
of  place.  It  is  true  that  the  cecum  may  come  down  without  the  kidney  coming  down; 
the  kidney  may  be  fairly  fixed  and  there  may  be  a  long  nephrocolic  ligament. 

Then  the  question  of  motility.  It  is  true  that  the  majority  of  them  have  constipa- 
tion. That  is  a  disturbance  of  motility  certainly.  Again,  some  of  them  don't  have 
constipation,  but  the  vast  majority  of  people  have  some  anomaly  of  motility  which  can 
be  demonstrated  and  which  nwtility  will  change.  The  motility  will  be  speeded  up  under 
the  influence  of  proper  treatment;  that  is  certainly  an  evidence  of  disturbed  motility. 
And  I  think  in  taking  up  the  question  of  motility  we  confine  ourselves  more  to  the 
question  of  acids  in  the  intestine  and  rule  out  of  consideration  the  gases,  because  one  of 
the  first  evidences  and  causes  of  symptoms,  and  often  the  result  of  another  factor,  is 
the  increased  amount  of  gas  in  the  entire  gastro-intestinal  tract,  and  certainly  where 
there  is  a  stagnation  of  gas  there  is  a  disturbance  of  motility.  It  is  a  result  of  disturb- 
ance of  motility  as  well  as  further  cause,  because  there  is  little  doubt  but  that  gas  in 
large  quantity  in  the  stomach  or  plexus  or  any  other  portion,  it  brings  about  such  results. 

Then  the  question  of  intra-abdominal  pressure  was  brought  up.  Dr.  Aaron  par- 
ticularly touched  on  the  question  of  abdominal  veins.  I  think  we  have  confined  too 
much  of  our  attention  to  the  taking  of  the  question  of  ptosis  to  the  gastro-intestinal 
tract,  and  left  out  of  consideration  the  influence  of  this  state  on  the  abdominal  veins 
because  on  an  equal  basis  with  the  gastro-intestinal  tract  is  the  distention  of  the  abdom- 
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inal  veins,  wRich  can  be  easily  demonstrated  at  operation.  This  distention  of  the  in- 
testinal tract  and  of  the  abdominal  veins,  I  think,  is  not  so  much  a  question  of  ptosis  as 
it  is  of  intra-abdominal  pressure,  and  if  you  increase  that  pressure,  not  necessarily  by 
lifting  up,  but  if  you  increase  intra-abdominal  pressure,  you  will  control  the  circulation 
of  solids  and  gases  through  the  intestinal  tract  and  through  the  blood  of  the  veins,  and 
if  you  can  make  this  pressure  through  fat  and  through  the  regaining  of  the  tonus  of  the 
abdominal  wall,  and  make  the  belt  out  of  the  abdominal  muscles  through  proper  physi- 
ological exercise,  I  have  not  seen  the  occasion  for  the  use  of  the  abdominal  belt  except 
in  those  cases  with  very  marked  diastalsis  of  the  abdpminal  wall  muscles. 

Dr.  Jennings  :     Any  further  discussion  ? 

Dr.  Hall:  I  think  they  seem  about  as  finicky  in  fashions  in  surgical  operations 
as  women  are  in  hats.  We  make  up  our  minds  this  ought  to  be  done  and  ought  not  to 
be  done  and  then  we  change  our  minds  and  quit  it.  There  is  the  case  of  the  retroverted 
uterus.  When  we  have  that  dragging  a  woman's  back  to  death  and  making  hemorrhages 
and  making  trouble  all  around,  I  don't  know  of  anything  that  gives  me  the  satisfaction 
that  it  does  to  fasten  that  up  where  it  properly  belongs.  That  case  must  not  be  included 
in  any  such  general  statement,  and  I  know  the  speaker  did  not  intend  that  it  should  be. 

We  don't  fasten  up  kidneys  ordinarily,  but  when  after  typhoid  one  has  a  kidney 
coming  down  and  you  can  see  it  under  the  abdominal  wall  as  plainly  as  you  can  see  the 
cat  under  the  table  cloth,  and  he  has  repeated  attacks  of  colic,  it  is  bad  to  let  it  go 
without  doing  something  to  get  it  back.  If  he  can  regain  weight  and  strength,  well  and 
good;  if  not,  he  must  have  a  surgical  operation. 

What  we  need  in  the  abdomen  is  more  diagnosis  and  less  talk  about  what  should 
or  should  not  be  done. 

Now,  we  have  a  lot  of  trouble  about  ulcers  of  the  stomach,  different  people  talking 
about  what  should  be  done  medically  and  they  don't  believe  in  surgical  work.  Others 
believe  in  surgery  and  don't  talk  about  the  diagnosis. 

I  have  just  had  operated  a  man  who  had  been  for  twelve  years  under  treatment 
for  ulcer  of  the  duodenum  by  a  noted  authority  in  Chicago  without  getting  any  better. 
He  had  hyperacidity  and  hemorrhage  and  one  thing  after  another.  The  man  found  on 
operation  that  he  had  kinked  up  his  duodenum  to  such  an  extent  there  was  no  way  to 
empty  it.  His  duodenum  was  as  big  as  it  possibly  could  be  between  the  beginning  and 
the  place  of  the  kink.  Just  before  I  came  away  I  called  up  his  house ;  he  had  been 
out  of  the  hospital  three  weeks.  I  got  his  wife  on  the  phone  and  I  asked  how  he  was. 
I  said  that  he  was  to  come  down  and  report.  She  said,  "I  will  tell  you.  Doctor,  after 
being  sick  twelve  years,  that  man  eats  three  square  meals  a  day  and  goes  to  his  ranch 
every  morning  and  gets  home  so  late  he  can't  get  time  to  see  you."  I  said,  "What  does 
he  eat?"  She  said  a  half  dozen  things  and  I  said,  "You  can  stop  right  now.  I  am 
coming  to  your  house  to  board.  I  haven't  had  anybody  feed  me  like  that  for  years." 
He  is  gaining  a  pound  a  day  because  he  had  the  proper  diagnosis  and  he  didn't  Ijave 
it  before. 

Because  some  bad  operations  are  done  people  condemn  the  whole  works.  As  long 
as  I  see  a  good  many  people  gain  thirty  to  sixty  pounds  after  having  a  bad  appendix 
taken  out  and  they  send  their  friends  for  years  to  have  theirs  out,  I  shall  continue  to 
believe  there  is  something  in  it. 

I  stopped  oflF  at  Ogden  to  see  a  case  with  a  surgeon  there  that  led  him  to  tell  me 
of  this.  He  had  seen  with  me  in  another  state  during  the  war  service  a  man  who  had 
been  operated  for  appendicitis  and  did  not  get  well  and  I  made  the  diagnosis  that  there 
was  some  mistake,  his  appendix  had  not  been  removed.  We  found  an  inch  and  a  half  of 
appendix  left  and  operated  and  he  got  well.  A  young  surgeon  in  Ogden  made  a  similar 
diagnosis  after  an  operation  by  a  famous  surgeon.  He  found  a  piece  of  appendix 
with  an  abscess.     One  does  not  wonder  they  condemn  such  operation.     They  did  not 
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have  any  diagnosis  when  they  began.    But  we  must  not  condemn  things  without  knowmg 
what  we  are  talking  about. 

I  saw  not  a  great  while  ago  a  great  scar  over  the  appendix  that  had  been  removed 
and  nothing  done;  then  he  had  a  scar  around  the  gall  bladder  and  the  gall  bladder 
removed  and  he  was  no  better.  The  surgeon  who  performed  this  operation,  if  I  may- 
judge  by  the  position  of  the  scar,  had  to  pull  an  epigastric  hernia  to  one  side  to  get  his 
cut  in  where  he  wanted  it.  He  had  his  fingers  on  that  hernia  and  did  not  see  what 
it  was.  All  the  symptoms  came  from  the  epigastric  hernia  with  a  piece  of  adherent 
omentum  in  it.  He  had  had  his  appendix  out  and  his  gall  bladder  and  was  about  to  be 
discharged  from  the  army  because  of  constant  inability,  and  there  was  that  epigastric 
hernia  causing  the  whole  thing. 

We  need  a  whole  darned  sight  more  diagnosis  and  not  so  much  surgery.  (Laughter.) 
I  saw  a  man  in  one  of  the  best  hospitals  of  the  United  States ;  he  had  X-rays  taken  and 
everything  done.  He  had  more  things  done  in  the  way  of  diagnosis  than  I  ever  heard 
of,  and  at  the  end  of  the  second  or  third  week  he  wasi  told  they  did  not  find  anything 
very  especially  wrong,  but  they  thought  he  would  get  better  after  a  while.  If  the  doctors 
who  examined  him  had  only  had  one  thing  additional  to  what  they  did  have  they  could 
have  cured  that  man.  If  they  could  have  seen  an  epigastric  hernia  that  stood  up  like 
an  ink  stand  on  the  table  and  pinched  omentum,  they  could  have  cured  that  man. 

One  can't  go  on  seeing  cases  such  as  I  have  described,  and  I  see  a  hundred  of 
those  every  year;  we  must  make  up  our  minds  we  cannot  condemn  this  operation  or 
that  operation.  The  first  thing  we  ought  to  do  is  do  what  a  doctor  ought  to  do  in  the 
first  place,  find  out  what's  the  matter  with  the  patient  and  adopt  what  you  are  going  to 
do  with  your  findings.     (Applause.) 

Dr.  Jennings  :     Is  there  any  further  discussion  ? 

I  would  like  to  say  that  I  have  observed  closely  the  work  of  Dr.  Aaron  during  the 
years  that  he  has  been  using  his  abdominal  belt.  He  is  a  very  enthusiastic  advocate 
of  it.  He  is  very  clever  in  adjusting  and  re-adjusting  it,  and  unquestionably  he  gets 
results  that  many  of  us  do  not.  He  may  be  a  little  over-enthusiastic  at  times,  still  he 
accomplishes  much  good  with  this  mechanical  support. 

I  would  like  to  call  attention  to  another  aid  in  the  treatment  of  enteroptosis — no 
member  has  mentioned  it  up  to  the  present  time — that  is  mechanical  support  of  the 
abdominal  viscera  from  above  after  the  method  of  Goldthwaite. 

Goldthwaite  puts  his  patient  in  bed,  gives  him  exercises  which  expand  the  upper 
abdomen  and  shortens  the  emptying  time  of  the  stomach.  Nutrition  is  thus  improved 
and  the  supporting  abdominal  fat  increased.  The  viscera  thus  are  elevated  from  above 
and  within  and  at  the  same  time  supported  from  below  and  without  by  a  well  adjusted 
abdominal  belt. 

The  belt  alone  is  not  sufficient  in  many  cases.  Occasionally  surgery  is  indicated  as 
Stated  by  Dr.  Babcock.  The  lesson  is  that  in  the  treatment  of  visceroptosis  it  may  be 
necessary  to  give  the  patient  the  benefit  of  all  the  resources  of  both  medicine  and 
surgery. 

The  next  paper  on  the  program  is  "The  Rapid  Preparation  of  the  Thyreo-Toxic 
Patient   for  Thyroidectomy"   by   Dr.   Babcock. 

Dr.  Mattison:     Dr.  Babcock  has  certainly  tried  out  a  number  of  methods  of  this 

particular  operation.     I  would  like  to  ask  him  the  results  he  has  been  getting  in  a 

number  of  cases.     He  probably  is  familiar  with  the  work  of  Terry,  of  San  Francisco, 

'  who  has  been  injecting  radium  emanation  into  the  gland,  injecting  this  with  a  small 

needle,  and  has  been  getting  admirable  results  in  that  way. 

The  method  of  Bartlett,  leaving  the  gland  open,  doing  it  in  several  stages,  doing 
practically  as  Dr.  Babcock  does — I  would  like  to  know  what  Dr.  Babcock's  results  are. 
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We  have  all  tried  the  usual  ligation.  If  you  do  a  ligation  of  the  pole,  you  have  to 
operate  in  a  short  time  or  it  will  get  worse  again. 

I  would  naturally  feel  nervous  about  the  necrosis  in  using  alcohol.  I  am  not 
familiar  with  that  method,  and  it  may  be  just  the  method  we  want  because  we  all  have 
difficulty  in  those  cases. 

In  the  feeding  of  these  patients  before  operation,  giving  them  proteids  and  com- 
bined fats,  it  helps  some.  Dr.  Crile  gets  remarkable  results  with  his  method,  and  those 
of  us  who  have  seen  Crile  operate  and  know  his  methods,  know  they  go  along  like  so 
much  clockwork  and  it  is  done  without  any  manipulation  of  the  gland,  and  his  results 
are  good.  I  would  like  to  have  Dr.  Babcock  tell  us  if  there  are  any  bad  effects  from 
the  use  of  alcohol.  The  method  appeals  to  me  and  it  might  be  just  the  method  we  are 
looking  for. 

Dr.  Pottenger:  I  think  he  ought  to  find  something  besides  alcohol,  and  not  waste 
the  alcohol.     (Laughter.) 

Question  (by  a  woman  guest)  :  Is  there  any  difference  between  infective  .dis- 
turbance of  the  gland  and  idiopathic? 

Dr.  Jennings:     Are  there  any  further  remarks?     Dr.  Babcock. 

Dr.  Babcock  :  The  last  question  first.  I  had  not  intended  to  discuss  anything 
relating  to  the  infections  of  the  thyroid. 

I  have  had  no  experience  with  injections  of  the  radium  emanation.  We  have 
introduced  radium  needles  into  the  gland,  but  this  is  a  very  serious  procedure.  An 
opening  has  to  be  made  and  it  is  more  serious  than  a  simple  ligation  sometinves.  With 
radium,  the  little  experience  we  have  had,  as  well  as  with  X-ray,  it  is  rather  an  uncertain 
procedure.  Sometimes  it  seems  to  be  very  valuable  Other  times  prolonged  treatment 
seems  to  give  you  very  little  result,  and  frequently,  when  you  get  through,  you  are  driven 
to  do  an  operation  in  the  face  of  very  marked  adhesions  and  with  a  great  deal  of 
difficulty. 

The  necrosis  we  have  seen  from  the  injection  of  quinine  followed  by  alcohol  has 
been  a  very  cleanly  process.  There  has  been  no  odor  or  sign  of  putrefaction.  The 
gland  usually  becomes  dry  and  firm  at  the  time  of  removal.  It  is  difficult  to  get  the 
gland  out ;  it  is  adherent.  So  the  secondary  operation  is  done  with  very  much  more 
difficulty ;  it  is  like  taking  out  a  gland  treated  a  long  while  by  X-ray.  So  far  our 
experience  is  limited,  but  we  have  not  seen  a  death.  We  realize  it  is  a  measure  that 
has  probable  mortality  and  very  distinct  mortality.  The  impression  we  have  had  has 
been  we  can  take  some  of  these  patients  that  we  did  not  dare  to  carry  through  before, 
and  can  rapidly  prepare  them,  and  that  by  watching  them  carefully  with  the  first  injection 
we  can  get  them  through  in  this  quick  time  with  a  good  final  result. 

We  have  not  seen  any  serious  infection.  Drainage,  of  course,  is  necessary  afterward, 
because  gauze  has  been  left  for  some  days  in  the  wound  and  a  drain  is  necessary 

None  of  the  things  that  are  suggested  are  in  themselves  original ;  it  is  simply  the 
thought  of  absolutely  wiping  out  gland  function.  That  is  the — if  there  is  anything 
original  about  it,  that  is  the  principle,  trying  to  do  something  so  that  we  can  deliberately 
and  absolutely  wipe  out  gland  function  under  the  eye  and  finger  by  injection,  and  hurry 
through  the  rest  of  the  procedure  with  the  least  annoyance  to  the  patient. 

Dr.  Jennings  :  The  next  paper  on  the  program  is  the  "Relation  of  Oral  Infection 
to  Gastro  Intestinal  Disorders." 


RELATIONSHIP  OF  ORAL  INFECTION  TO  CHRONIC 
INTESTINAL  DISORDERS— June  23,  1923. 

BY  G.  REESE  SATTERLEE, 

NEW   YORK. 

Focal  infection  as  an  injurious  factor  in  the  human  mechanism  has  been 
discussed  widely  and  from  many  angles.  Probably  because  of  the  incom- 
pleteness of  the  studies  forming  the  basis  for  certain  communications  regard- 
ing this  important  form  of  infection,  which  the  English  writers  refer  to  as 
"subinfection"  or  "medical  sepsis,"  it  has  often  been  discounted  or  made 
light  of.  Complete  systemic  studies  of  the  foci,  especially  in  their  relation 
to  the  disorders  of  the  gastro-intestinal  tract  are  essential  for  a  proper  recog- 
nition and  treatment  of  these  conditions.  The  injurious  effects  of  the  dental 
foci  as  causative  agents  in  diseases  of  the  heart,  joints,  kidneys  and  vessels 
are  now  generally  recognized,  but  the  far-reaching  effect  of  oral  infection 
upon  the  gastro-intestinal  tract  is  frequently  underestimated  or  overlooked. 
It  is  true  that  clinicians  have  long  known  that  gastritis  or  gastroenteritis  have 
borne  a  close  relationship  to  "bad  teeth,"  but  even  this  limited  knowledge 
has  been  casual  and  not  based  upon  the  exact  scientific  studies  which  char- 
acterize medicine  today. 

May  I  emphasize  at  the  beginning  that  it  would  be  a  gross  error  to  ascribe 
more  than  their  just  proportion  of  the  troubles  of  chronic  intestinal  invalids 
to  infected  teeth  alone.  A  very  large  percentage  of  these  patients  present 
not  only  infected  teeth  but  many  other  areas  of  streptococcus  and  colon  bacillus 
infection  as  well.  It  is  a  matter  of  the  very  greatest  importance  to  all  clini- 
cians that  the  sick  individual  should  be  surveyed  from  the  standix)int  of  the 
whole  rather  than  of  the  separated  parts  of  his  anatomy.  This  viewpoint  is 
beginning  to  have  general  recognition  and  is,  I  believe,  a  wholesome  reaction 
against  the  continuance  of  the  isolated  specialization  of  the  past  two  decades. 
It  implies  a  much  closer  bond  than  heretofore  between  dentistry  and  medicine. 
There  occur,  therefore,  in  the  cases  herewith  presented,  a  very  few  instances 
only  in  which  infected  teeth  have  constituted  the  sole  findings,  and  in  which 
a  thorough  eradication  of  these  restricted  foci  has  resulted  in  satisfactory 
improvement.  In  following  this  synthetic  trend  for  unification  in  the  differ- 
ential diagnosis  and  treatment  of  chronic  invalidism  we  have  been  impressed 
in  a  recent  study  of  fifteen  hundred  and  twelve  patients,  with  the  following 
generalizations : 

First — That  discouragingly  persistent  poor  results  were  often  noted  after 
abdominal  operations  for  ulcer,  appendicitis,  cholelithiasis,  peritoneal  adhe- 

(222) 


RELATIONSHIP  ORAL  INFECTION  TO  INTESTINAL  DISORDERS  223 

sions  and  pelvic  conditions,  in  all  of  which  conscientious  post  operative 
medical  care  was  given,  but  in  which  no  attention  was  paid  to  the  oral  sepsis. 

Second — That  satisfactory  and  permanent  results  ensued  in  the  past  three 
years  in  a  similar  class  of  patients  in  whom  all  obvious  foci,  oral  and  other- 
wise, had  been  removed  prior  to  abdominal  operation. 

Third — That  in  a  rapidly  growing  group  of  patients,  presenting  definite 
classical  symptoms  of  gastric  and  duodenal  ulcer,  cholecystitis,  gastroenteritis 
and  colitis,  these  symptoms  have  subsided  after  a  thorough  surgical  removal 
of  all  obvious  foci  of  infection. 

It  is  not  in  the  province  of  this  paper  to  discuss  the  difficult  problem  of 
the  occasional  substitution  of  surgical  removal  of  oral  and  other  obvious 
infections  for  so  called  radical  abdominal  operations,  because  there  has  been 
not  yet  time  enough  to  analyze  a  group.  It  may  well  be  that  such  abdominal 
operations  which  in  certain  instances  have  been  rendered  at  least  temporarily 
unnecessary  will  ultimately  be  required  in  order  to  maintain  the  full  restora- 
tion of  health.  It  is  not  yet  understood  to  what  degree  oral  sepsis  is  actually 
the  primary  factor  in  cases  presenting  serious  abdominal  symptoms,  many 
such  symptoms  may  be  the  result  of  referred  pain.  It  is  only  by  continued 
Study  and  the  passage  of  time  that  these  problems  can  be  solved,  and  one  of 
the  main  objects  of  this  paper  is  to  report  our  findings  to  date  upon  the 
important  point. 

It  is  evident  that  the  experimental  work  of  Rosenow,  Moody,  Henrici, 
Bumpus,  Meissner,  Goadby,  Thoma,  Upson,  Hunter  and  many  others  on 
focal  infection  dovetails  more  and  more  closely  into  our  clinical  studies  as 
each  of  these  important  branches  of  medicine  becomes  more  advanced.  As 
accuracy  and  standardization  in  methods  of  studying  this  intricate  problem 
are  much  to  be  desired,  I  would  lay  especial  emphasis  upon  the  following 
points. 

Sinus  Infection— oi  the  sinuses  of  the  head,  the  most  frequently  infected 
among  chronic  intestinal  invalids  are  the  antra.  In  all  cases  the  acute  sinus 
infections  are  to  be  disregarded  as  outside  the  present  purpose  of  this  study. 
The  antra  may  present  all  degrees  of  chronic  infection  from  an  ordinary 
proliferative  change  in  the  mucous  membrane  to  an  extensive  and  highly 
destructive  osteomyelitis  of  the  antral  wall.  The  fact  that  the  long  con- 
troversy as  to  the  best  methods  of  surgical  approach  and  therapeusis  of  the 
antrum  is  still  undecided  shows  that  the  matter  is  not  settled.  Where  this  is 
due  to  the  spread  of  infection  from  the  diseased  area  about  a  tooth,  the 
logical  surgical  procedure  would  be  to  attack  the  antrum  through  the  alveolar 
process,  as  it  is  obvious  that  the  area  of  infection  must  be  cleaned  up.  In 
our  exf)erience  the  bulk  of  these  chronic  antrum  infections  are  of  dental 
origin.  While  there  are  many  operations  and  methods  of  dealing  with 
chronic  infected  antra,  we  feel  that  the  first  and  most  necessary  procedure 
is  to  eliminate  the  dental  infection.     While  this  infection  persists  we  feel 
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that  no  form  of  treatment  or  operation,  however  cleverly  devised  in  its 
mechanical  inception,  will  produce  a  cure. 

My  associate,  Edward  S.  Pope,  recommends  the  following  sequence  of 
procedure  in  dealing  with  infections  about  the  head:  First,  removal  of 
tonsils;  second,  removal  of  teeth,  and  third,  such  operations  as  may  be 
necessary  for  drainage  or  direct  treatment  of  the  sinuses,  a  reasonable  interval 
being  allowed  between  each  step. 

If  the  tonsils  are  infected  there  is  bound  to  be  a  continuous  flow  of  germ 
laden  air  from  the  nasal  passages  and  sinuses  on  sneezing,  blowing  the  nose 
forcibly  or  coughing  and  infection  may  be  forced  to  the  furthermost  areas. 
An  illustration  of  this  is  seen  in  the  acute  middle  ear  conditions  so  often 
arising  from  the  above  cause. 

Pathological  Studies — The  conditions  usually  encountered  in  and  about 
the  teeth  are :  abscesses,  granulomata,  apical  absorptions,  cysts,  pericemental 
and  alveolar  absorptions,  pyorrhea  pockets  and  osteomyelitic  areas.  The 
most  frequent  lesion  of  the  sac  type  found  in  our  experience  is  the  cyst. 
This  probably  originates  from  an  acute  abscess  which  has  not  been  drained 
or  from  a  chronic  abscess  verging  into  a  granuloma  and  finally  becoming 
cystic.  The  evidence  of  these  lesions  is  shown  most  effectively  by  the  X-Ray. 
Many  teeth  appearing  normal  under  the  physical  tests  show  degenration  on 
the  films.  It  is  necessary,  therefore,  to  have  a  complete  X-Ray  study  of  all 
the  teeth.  Apical  absorption  is  frequently  the  only  evidence  of  infection 
and  these  teeth  should  be  extracted.  The  argument  is  frequently  advanced 
that  all  these  conditions  may  be  present  without  symptoms,  either  general  or 
oral,  and  that,  therefore,  they  should  be  disregarded.  This,  however,  is  not 
a  logical  stand,  for  we  have  observed  many  patients  in  whom  these  condi- 
tions have  existed  for  years  before  definite  recent  symptoms,  proven  to  be 
due  to  them,  have  occurred. 

Teeth  that  have  been  devitalized,  either  by  accident  or  by  election,  are 
somewhat  loosely  spoken  of  as  "dead"  teeth.  Undoubtedly  the  technique  of 
removing  nerves  from  the  root  canals,  followed- by  filling,  has  led  to  many 
serious  infections.  It  is  equally  probable  that  socalled  dead  teeth  may  exist 
without  infection,  but  as  the  devitalized  tooth  has  become  to  a  large  degree  a 
foreign  body,  liability  to  infection  is  always  present  and  increased.  If  such 
teeth  are  not  extracted  they  should  at  least  be  watched  carefully  and  X-Rayed 
every  six  months.  In  our  experience  we  have  found  that  the  hollow  metal 
crowns  and  Richmond  crowns  and  pivots  nearly  always  harbor  serious  in- 
fection. 

Symptomatology. — Absence  of  pain  is  the  most  important  clinical  phe- 
nomenon. It  is  characteristic  of  streptococcus  infection.  Its  importance 
cannot  be  overestimated.  Draper  has  discussed  this  in  detail.  Discomfort 
may  be  present  but  actual  pain,  if  present,  is  almost  certainly  to  be  an  indica- 
tion of  a  mixed  infection.    Another  indication  is  the  frequency  of  a  peculiar 
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metallic  taste  which  may  be  caused  by  the  action  of  the  bacteria  or  their 
products  upon  metal. 

Both  from  a  clinical  and  cultural  standpoint  the  question  of  the  removal 
of  teeth  presenting  mild  grades  of  infection  is  a  very  important  one.  We 
believe  that  it  should  not  be  decided  by  the  dentist  alone  or  by  the  internist 
alone  but  by  evidence  based  upon  their  respective  findings.  The  systemic 
condition  of  the  patient  affords  invaluable  aid  in  reaching  a  decision. 

Recognition  and  appreciation  should  be  given  to  all  the  members  of  our 
group  for  their  co-operation  in  the  accomplishment  of  these  clinical  studies. 
These  men  are  Doctors  John  W.  Draper,  Edward  S.  Pope,  Redford  K. 
Johnson  and  Ferdearle  Fischer.  Dr.  Daniel  E.  Drake  has  been  of  great 
assistance  in  the  care  and  follow  up  of  the  patients  in  his  sanitarium.  The 
cases  contributed  by  Dr.  Drake  have  been  labelled  with  the  letter  D. 

THE  RESULTS  OF  BACTERIAL  CULTURES 

Cultures  from  apices  of  133  extracted  teeth: 

Streptococcus  Mitis 65  Streptococcus  Pyogenes 8 

"  Salivanus 56  "  Equinus 6 

"  Auginosus .24  Stoaphylococcus  Albus 23 

"  Fecalis 11  "  Aureus 5 

Cultures  from  necrotic  bone  areas: 

Streptococcus  Mitis 13       '         Streptococcus  Pyogenes 3 

"  Salivanus 9  "  Fecalis 1 

"  Auginosus 6  Staphylococcus  Albus 8 

"  Equinus 2  "  1 

Cultures  from  Antra  directly  on  opening  through  mouth: 

Streptococcus  Mitis 14  Staphylococcus  Albus 21 

"  Salivanus 10  "  Aureus 3 

"  Auginosus 4  Mucousus  Capsulatus 1 

"  Byogenes 5 

The  bacteria  have  been  cultured  and  differentiated  according  to  Holman's  method. 
Of  the  streptococci,  the  streptococcus  augmosus  and  pyogenes  are  of  the  pathogenic  hemo- 
lytic type,  the  others,  mitis,  salivarius,  fecalis,  and  equinus  are  non-hemolytic.  As  a  rule 
when  the  hemolytic  organisms  were  recovered  the  patient  was  distinctly  ill. 

Cultures  from  Interior  of  Tonsils  after  Tonsillectomy: 

Streptococcus  Mitis 13  Streptococcus  Fecalis 4 

"  Auginosus 13  "  Pyogenes 1 

"  Salivarius 4  Strephylococcus  Aureus 12 

"  Equinus 3"  Bac.  Pyocyaneus 1 

18  tonsils  cultured 
•Cultures  from  Cervix  Uteri: 

Bacillus  Acidi  lactici 5  Streptococcus  Fecalis 3 

"       Neapolitanus 3  "  Mitis 2 

"       Coli 2  "  Salivarius 2 

Staphylococcus 10  "  Auginosus .  .    1 

21  cultures 
It  is  of  interest  to  note  the  appearance  of  the  colon  bacillus  in  this  region  and  its 
absence  in  the  tonsil. 

Culture  from  the  Feces: 

Bacillus  acidi  lactici 34  Streptococcus  Fecalis 14 

Bacillus  Neapolitanus 35  "  Mitis 7 

"       Communior 31  Pyocyaneus 2 

"       Coh 25 

"       Dysenteneae 5 

"       Morgani 1 

94  Stools  cultured 
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SUMMARY   OF    CASE    HISTORIES, 

It  is  to  be  noted  in  a  series  of  seventy  cases  that  whatever  the  diagnosis 
might  be  the  lesions  and  the  nature  of  the  infection  are  similar. 

It  is  often  extremely  difficult  to  classify  these  cases  according  to  "diag- 
nosis," because  a  lesion  in  one  part  of  the  body  is  frequently  succeeded  or 
accompanied  by  another  in  a  different  locality  and  the  classic  diagnosis  is 
ruined. 

The  cases  are  divided  into  groups  according  to  the  chief  symptomatology. 
It  can  be  seen,  however,  that  a  toxic  neurasthenic  can  be  readily  transformed 
into  a  chronic  intestinal  invalid,  a  psychotic,  an  epileptic  or  a  cardio-renal 
case  upon  the  slightest  provocation.  Frequently  the  symptoms  of  the  nervous 
system  are  uppermost  when  the  chief  lesion  is  in  the  gastrointestinal  tract. 
This  interesting  phenomenon  has  been  described  by  the  author  in  191 7  and 
it  demonstrates  the  fallacy  of  diagnosis  and  treatment  by  psycho  analysis  or 
other  similar  mental  methods. 

No  cases  have  been  included  in  the  table  that  have  not  had  a  thorough 
examination  and  treatment  and  a  follow  up  of  one  year  by  personal  contact. 
Unfavorable  cases  have  been  included  and  the  reasons  for  failure  explained 
as  far  as  possible. 

The  treatment  of  all  these  cases  has  been  along  the  same  lines — the 
gradual  removal  of  all  foci  and  medical  therapy  aided  by  entero-antigen  and 
serum. 

Some  of  the  apparently  hopeless  cases,  such  as  advanced  arthritis  toxic 
neurasthenia,  hemichania  and  cardio-renal  cases,  have  been  remarkably  im- 
proved after  the  removal  of  foci. 

Case  No.  3103  had  had  two  abdominal  operations  for  perigastric  adhe- 
sions, hour  glass  stomach,  with  persistent  abdominal  pain.  The  cause  of 
this  pain,  which  was  a  referred  pain,  originated  from  a  dental  infection.  The 
pain  was  not  relieved  until  five  years  after  the  last*  laparotomy  when  the 
dental  infection  was  discovered  and  removed. 

Head  Infections — ^Where  the  sinus  infections  have  progressed  to  a  chronic 
pansinusitis,  the  prognosis  is  usually  bad,  as  in  cases  1465  and  33124. 

Arthritis — Three  cases  of  arthritis,  NoS.  2146,  6148  and  3109  were  very 
far  advanced  but  the  joint  infection  was  controlled  by  these  methods. 

Tertiary  Syphilis — Cases  1143  and  5515  illustrate  the  benefit  of  the 
removal  of  foci  in  tertiary  syphilis.  No.  1143  was  a  syphilitic  myocarditis, 
hepatitis  and  nephritis  which  made  some  improvement  under  antisyphilitic 
treatment  but  did  not  show  lasting  benefit  until  the  dental  infection  was 
removed. 

Epilepsy  and  Syphilis^-'No.  5515,  a  case  of  epilepsy,  showed  no  improve- 
ment of  the  epilepsy  under  antisyphilitic  treatment  but  recovered  after 
resection  of  the  entire  colon  and  removal  of  oral  foci. 
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Blindness — Case  4189  merits  special  notice — all  teeth  had  been  extracted 
thirty  years  ago.  Progressive  irido-cyclitis  and  secondary  glycoma  with 
almost  total  loss  of  vision,  and  there  were  also  undoubted  signs  of  cholecystitis. 
Osteomyelitic  area  in  the  superior  maxillae  with  diseased  antra  were  thor- 
oughly curretted  and  a  permanent  result  in  improved  vision  and  cessation  of 
abdominal  sypmtoms  obtained. 

Hewricrania — These  cases  may  give  even  more  spectacular  results  than 
are  shown  on  the  chart.  The  symptoms  are  evidently  due  to  the  toxemia  from 
focal  infection  and  usually  the  colon  is  badly  diseased,  so  that  colectomy  is 
indicated. 

Cardiac  Arrythmias — Cardiac  irregularities  with  or  without  fibrillation 
are  usually  benefitted  by  removal  of  foci — one  case  only  is  reported,  but  this 
condition  may  appear  at  any  time  in  other  instances. 

Asthma — The  early  recognition  of  gastro-intestinal  asthma  is  imperative, 
because  the  changes  in  the  bronchial  tract  may  become  permanent.  Three 
cases  with  satisfactory  results  are  recorded. 

Toxic  Psychosis — The  results  in  the  seven  cases  reported  are  very  satis- 
factory, but  the  prognosis  is  not  so  good  when  the  condition  has  lasted  over 
three  years. 

Pre-Psychosis,  Dementia  Praecox  and  Manic  Depressive  Insanity  are 
illustrated.    Sudden  acute  mania  shows  the  most  satisfactory  results. 

Arterio  Sclerosis — As  arterial  changes  are  indicative  of  advanced  infec- 
tion, these  cases  should  be  treated  early.  It  seems  probable  that  in  some  of 
the  cases  the  process  has  at  least  been  controlled.  Low  blood  pressure  is 
often  the  result  of  toxic  depression  and  is  helped  by  the  process  of  de- 
toxication. 

Duodenal  Ulcers  and  Cholecystitis — These  conditions  need  surgically 
clean  mouths,  as  illustrated  by  the  improvement  in  three  cases  of  Duodenal 
Ulcer  and  two  of  Cholecystitis.  Many  of  the  patients  have  undoubtedly  had 
cholecystitis  but  were  not  classified  under  this  heading. 

Toxic  Nephritis — Cases  No.  6121,  6343  and  61 10  show  severe  nephritis 
with  hematuria,  the  most  prominent  symptom.  Pure  cultures  of  the  colon 
bacillus  were  obtained  from  the  urine  by  ureteral  catherization.  As  hema- 
turia was  the  most  pronounced  symptom  a  hemolytic  streptococcus  infection 
of  the  kidney  with  a  secondary  implantation  of  the  colon  bacillus  was  con- 
sidered most  likely.  All  three  of  these  patients  responded  well  to  surgical 
removal  of  foci  and  entero-antigen  therapy. 

Nephrectomy  was  necessary  in  one  case  on  account  of  urinary  suppres- 
sion on  one  side  and  pure  blood  in  the  ureter.  Multiple  abscesses  of  the 
kidney  with  hemorrhagic  nephritis  and  pure  culture  of  the  colon  bacillus  was 
obtained  from  the  abscesses. 
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SUMMARY. 

1.  All  conditions  classified  as  chronic  intestinal  invalidism  need  an 
exhaustive  study  for  "Medical  Infection,"  otherwise  known  as  "Focal 
Infection." 

2.  Mouth  infection,  if  not  the  primary  source  is  at  least  the  most  fre- 
quent and  important  seat  of  infection. 

3.  No  one  focus  can  be  considered  alone  but  the  whole  body  "fine  tooth 
combed"  for  obvious  foci. 

4.  Complete  surgical  eradication  of  minor  foci  before  major  abdominal 
surgery  is  considered.    If  impracticable,  post  operative  removal  of  those  foci. 

5.  The  importance  of  bacterial  studies  and  treatment  by  entero-antigens. 

6.  Our  aim  should  be  prevention,  therefore  removal  of  all  foci,  how- 
ever small  before  permanent  changes  in  other  parts  of  the  body  may  occur. 

9  East  40th  Street,  New  York. 

DISCUSSION. 

The  paper  of  Dr.  Satterlee  is  before  the  Society  for  discussion.  Are  there  any 
remarks?  It  will  be  necessary,  because  of  the  shortness  of  our  time,  to  restrict  dicus- 
sions  to  the  five  minutes  allowed  under  the  rules  of  the  Society.    Are  there  any  remarks  ? 

If  not,  we  will  pass  to  the  next  order  of  business,  the  consideration  of  the  paper, 
"The  Relationship  of  the  Ion  Content  of  the  Cell  to  the  Sypmptomatology  of  Disease 
with  Especial  Reference  to  the  Therapeutic  Application  of  Calcium,"  by  Francis  M. 
Pottenger,  of  Monrovia,  California.     Dr.  Pottenger. 

The  communication  of  Dr.  Pottenger  is  open  for  discussion.  Are  there  any 
remarks? 


THE  RELATIONSHIP  OF  THE  ION  CONCENTRATION  OF  THE 

CELL  TO  SYMPTOMS  OF  DISEASE  WITH  SPECIAL 

REFERENCE  TO  CALCIUM  AND  ITS 

THERAPEUTIC  APPLICATION. 

BY  F.  M.  POTTENGER,  M.D., 

MONROVIA,  CALIF. 
CELL  LIFE. 

If  only  Virchow  and  his  followers  in  anatomic  pathology  could  have  had 
physiologic  pathologists  working  side  by  side  with  them,  we  would  have  a 
much  saner  conception  of  diseases  than  we  today  possess.  Our  interest  is 
no  greater  in  the  pathologic-anatomic  than  it  is  in  the  pathologic-physiologic 
cellular  changes,  but  knowledge  of  their  anatomic  characteristics  was  developed 
first;  and  so  it  is  difficult  to  secure  adequate  interest  in  their  physiologic 
aspects.  Even  though  fiearly  every  symptom  of  disease  represents  an  altera- 
tion in  function  of  cells  and  many  symptoms  are  not  even  accompanied  by 
detectable  disturbance  in  anatomic  relationship,  still  the  anatomic  concept 
holds  first  place  in  interest  among  medical  men. 

Much  of  the  failure  on  the  part  of  clinicians  to  appreciate  the  importance 
of  the  study  of  physiology,  normal  and  pathologic,  is  due  to  an  inability  to 
visualize  what  is  occurring  in  the  body  when  a  disease  process  is  established. 
To  understand  disease  we  must  understand  how  the  cells  react  both  normally 
and  in  its  presence.  We  now  know  that  this  reaction  varies  with  the  ionic 
content  of  the  cell.  Cellular  action,  stated  in  a  crude  and  simple  way,  means 
a  continuous  struggle  to  maintain  a  physical  and  chemical  equilibrium  between 
the  body  cells  (which  are  composed  of  colloids  holding  crystalloids  in  physi- 
cal or  chemical  union)  on  the  one  hand  and  the  substances  which  are  brought 
in  contact  with  them  on  the  other  hand.  The  changes  which  are  continually 
produced  as  a  result  of  this  struggle  follow  the  laws  of  physical  and  chemical 
forces. 

From  this  it  may  be  seen  that  the  processes  during  the  course  of  a  disease 
may  be  very  different  from  those  during  health  because  there  are  alterations 
in  the  cells  themselves  and  also  in  the  substances  which  react  with  them. 
The  reactions  which  occur  take  place  between  the  colloids  of  the  cells  on  the 
one  hand  and  the  oxygen  brought  in  during  respiration ;  the  normal  and 
pathologic  substances  formed  during  metabolism;  the  crystalloids  which  are 
formed  from  the  colloidal  foodstuffs  which  are  eaten ;  and  the  inorganic  salts 
on  the  other  hand. 

(243) 
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The  colloids  possess  the  power  of  combining  with  some  of  these  substances 
under  every  condition  of  alkalinity  and  acidity  which  is  compatible  with  life, 
acting  as  acid  salts  when  the  ph.  of  the  solution  is  below  the  isoelectric  point 
and  as  bases  when  above.     (Loeb.)^ 

Action  of  the  cell  may  be  carried  on  independently  of  the  correlating  and 
integrating  forces  of  those  two  great  systems  of  body  regulators,  the  nerves 
and  the  incretions;  but  full  and  purposeful  activity  requires  a  coordination 
of  all  regulatory  forces. 

What  a  nerve  action  or  what  an  action  resulting  from  an  incretion  will  be 
depends  on  the  physical  and  chemical  state  of  the  cell  upon  which  these 
act,  and  this  is  different  in  states  of  disease  from  what  it  is  in  conditions  of 
health.  For  reaction  to  take  place  between  electrolytes  found  in  the  blood- 
stream and  the  colloids  of  the  body  cells,  they  must  first  pass  through  the 
cell  membrane  and  this  depends  on  the  relative  osmotic  pressure  of  the  sub- 
stances on  the  two  sides  of  the  membrane.  When  it  has  once  entered  the 
cell  it  then  diffuses  into  the  cell  colloids  and  unites  physically  and  chemically 
with  them,  following,  in  the  latter  case,  the  laws  of  valency  and  electric 
charge.  This  chemical  union  occurs  by  displacing  other  ions  which  are 
already  combined. 

It  can  thus  be  seen  that  pathologic  substances,  or  normal  substances  in 
pathologic  quantities  may  alter  the  physical  and  chemical  makeup  of  the  cell 
and  thus  change  its  reaction  capacity. 

As  mentioned  elsewhere  in  this  paper,  nerve  reaction  consists  in  changing 
the  ionic  content  of  the  cell ;  therefore  when,  through  disease  or  a  failure  of 
nature  to  meet  the  requirements  of  normal  cell  life,  the  cell  departs  from  the 
normal  in  its  chemical  and  physical  makeup,  there  will  take  place  as  a  result 
of  nerve  stimulation  an  abnormal  reaction.  If  the  departure  from  normal  is 
sufficiently  great  to  make  a  recognizable  disturbance  in  physiologic  equilibrium, 
it  is  recognized  as  a  symptom  of  disease. 

With  this  physio-chemical  conception  of  physiologic  reaction  we  are  in  a 
position  to  realize  the  great  importance  of  the  inorganic  salts  which  are 
introduced  into  the  body  along  with  food,  and,  to  recognize  that  their 
metabolism  is  as  important  as  that  of  protein,  carbohydrates  and  fats.  Recog- 
nizing that  all  foodstuffs  must  be  changed  from  their  colloidal  into  a  crystal- 
loidal  form  before  they  can  pass  the  cell  membrane  and  that  their  absorption 
and  utilization  depends  upon  the  readiness  with  which  they  can  be  taken  up 
by  the  proper  chemical  substance  in  the  cell,  again  it  will  be  seen  how 
nutrition  is  harmed  by  conditions  which  alter  this  cell  reactivity. 

The  ionic  cell  content,  therefore,  becomes  exceedingly  important  not  only 
in  its  relationship  to  the  reaction  of  the  individual  cell,  but  in  its  relationship 
to  the  remaining  parts  of  the  body  through  nerve  and  hormone  correlation 
and  integration.  Just  what  the  forces  are  which  preserve  the  normal  ionic 
balance  in  the  body  cells  is  but  imperfectly  understood  at  this  time.     The 
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controlling  factors  are  probably  quite  complex.     Hormones,  vitamines  and 
general  nutritional  factors  are  all  probably  concerned. 

COMMON  IONS  FOUND  IN  TISSUES. 

The  inorganic  salts  contained  in  the  cells  of  different  tissues  vary  both  as 
to  variety  and  quantity.  The  fixed  tissue  cells  also  contain  diiTerent  salts 
from  those  found  in  the  blood,  and  contain  different  quantities  of  those  which 
are  held  in  common.  The  same  is  true  of  the  different  constituents  of  the 
blood,  as  will  be  seen  from  the  following  analysis,  adapted  from  Starling.^ 


ANALYSIS  OF   HUMAN   BLOOD 

Contents  of  Liter  of  Human  Blood 


Corpuscles 

513.02  grams 

Plasma 

486.98      " 

Corpuscles  Content  per  liter 

Water 

349.69  grams 

Substances  not  vaporized 

at 

120' 

163.33      " 

Haematin 

7.70      " 

Blood   Casein 

151.89      " 

Inorganic  Salts 

3.74      " 

Inorganic  ! 

Salts  per  liter  and  in 

toto 

per  liter 

in  toto 

Chlorine 

0.898  grams 

7.184  grams 

Sulphuric  acid 

0.031      " 

0.248      " 

Phosphoric  acid 

0.695      " 

5.560      " 

Potassium 

1.586      " 

12.688      " 

Sodium 

0.241      " 

1.928      " 

Phosphate  of  Calcium 

0.048      " 

0.38I4      " 

Phosphate  of  Magnesia 

0.031      " 

0.248      " 

Oxygen 

0.206      " 

1.648      " 

Plasma  Content  per  liter 

Water 

439.02  grams 

Substances  not  vaporized 

at 

120° 

47.96      " 

Fibrin 

3.93      " 

Albumin 

39.98      " 

Inorganic  Substances 

4.14      " 

Inorganic  Substances  per  liter  and 

in  toto 

per  liter 

n  toto 

Chlorine 

1.722  grams 

13.776  grams 

Sulphuric  acid 

0.063       " 

0.504      " 

Phosphoric  Acid 

0.071       " 

0.568      " 

Potassium 

0.153      " 

1.224      " 

Sodium 

I. 661       " 

13.288      " 

Phosphate  of   Calcium 

0.145       " 

1.160      " 

Phosphate  of   Magnesia 

0.106      " 

0.848      " 

Oxygen 

0.221       " 

1.768      " 
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The  constancy  in  relative  proportions  of  the  inorganic  salts  found  in  the 
blood  in  states  of  health,  suggest  that  they  are  a  vital  part  of  the  body  struc- 
ture. Their  part  in  cellular  activity  is  just  beginning  to  dawn  upon  physi- 
ologists and  clinicians.  It  is  a  fundamental  fact  that  the  function  of  cells  is 
altered  when  the  proportion  of  certain  organic  salts  contained  in  them  varies. 

Of  the  salts  found  in  the  blood,  mentioned  above,  calcium,  potassium,  mag- 
nesium and  soda  have  come  in  for  considerable  study.  It  is  of  special  interest 
that  certain  of  these  salts  are  antagonistic  to  certain  others.  Calcium,  for 
example,  is  antagonistic  to  potassium  and  sodium  in  certain  viscera,  such  as 
the  heart,  intestinal  tract  and  respiratory  system.  In  the  intestinal  tract  it  is 
also  antagonistic  to  magnesium. 

This  antagonism  assumes  the  same  characteristics  as  the  antagonism 
between  the  sympathetic  and  parasympathetic  components  of  the  vegetative 
nervous  system  in  these  structures,  a  fact  of  importance  from  a  clinical 
standpoint. 

There  is  much  evidence  to  show,  as  I  have  cited  elsewhere,^  that  not  only 
does  this  relative  proportion  of  organic  salts  in  the  cells  determine  to  a  certain 
degree  their  independent  action,  but  it  also  determines  how  they  will  respond 
to  nerve  stimulation.  Calcium  is  probably  an  element  in  the  cell  essential  to 
response  to  sympathetic  stimulation.  This  we  are  led  to  believe  by  the  experi- 
ments of  Ringer,*'  ^-  **  Howell,'^  Howell  and  Duke,®  Zondek,®  and  others ;  also 
that  potassium,  at  least  as  far  as  the  heart  is  concerned,  is  necessary  to  para- 
sympathetic stimulation.  It  is  probably  not  sufficient  for  the  calcium,  potas- 
sium and  other  ions  to  be  found  in  the  circulating  fluids  of  the  body.  They 
must  be  incorporated  in  the  cell.  We  are  warranted  in  assuming  this  from 
the  experiment  of  Howell  and  Duke  which  showed  that  after  the  cardiac 
branches  of  the  vagus  were  stimulated  an  increase  in  the  amount  of  potassium 
in  the  perfusate  was  found,  indicating  that  the  vagus  stimulation  dislodged  it, 
so  to  speak,  from  the  heart  cells. 

In  order  to  make  this  conception  of  greatest  value  to  medicine  it  is  neces- 
sary to  find  out  the  many  factors  which  control  absorption  and  retention  of 
calcium  and  other  ions. 

WHAT   CONTROLS   ION    CONTENT   OF   CELL. 

While  cellular  activity  varies  in  different  tissues  and  organs  it  is  probable 
that  in  conditions  of  health,  activity  in  the  cells  of  a  given  organ  always 
means,  within  narrow  limits,  the  same  physical  and  chemical  process.  This  I 
assume  means  that  the  contents  of  the  cell  are  always  practically  the  same  and 
that  the  stimulating  physiologic  factors  are  always  practically  the  same. 
Interpreted,  this  means  further,  that  there  is  a  normal  cellular  metabolism 
which  is  maintained  by  physiologic  forces  and  preserved  in  stable  equilibrium. 

Could  we  know  all  the  forces  which  tend  to  maintain  this  equilibrium  in 
health  and  the  agencies  through  which  it  is  disturbed  in  disease  we  would 
have  a  key  to  the  unlocking  of  many  pathologic  secrets. 
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The  two  forces  which  control  metabolism  are  the  nervous  system  and  the 
glands  of  internal  secretion.  Metabolism  here  must  be  taken  in  its  broadest 
sense  to  include  inorganic  salts  as  well  as  organic  substances.  All  anabolic 
and  catabolic  processes  in  the  body  are  subject  to  these  nervous  and  chemical 
controls.  They  are  dependent  upon  them  for  their  normal  occurrence  and 
they  are  subject  to  alteration  as  a  result  of  abnormal  stimuli  arising  in  both. 

Of  the  inorganic  salts  which  influence  cellular  activity,  calcium  seems  with 
our  present  knowledge  to  be  one  of  the  most  important.  '  A  study  of  calcium 
metabolism  oflfers  a  rich  field  for  investigation.  It  seems  evident  from  the 
studies  so  far  made  that  it  is  intimately  bound  up  with  the  sympathetic 
nervous  system.  While  this  is  not  as  apparent  as  is  the  case  with  adrenin 
which  is  secreted  by  the  sympathetically  derived  chromaffin  tissue  of  the 
adrenals ;  yet  the  presence  of  calcium  in  the  perfusate  in  the  heart  experi- 
ments, and  in  intestinal  strips,  and  in  other  tissues  when  used  clinically,  stimu- 
lates activity  in  tissues  which  is  similar  to  that  produced  by  stimulating  the 
sympathetic  nerves  going  to  those  tissues. 

It  is  very  suggestive  that  certain  glands  of  internal  secretion  should  be 
intimately  connected  with  calcium  metabolism.  It  seems  particularly  evident 
that  the  thyroid,  pituitary  and  the  parathyroids  have  to  do  with  the  retention 
of  calcium  in  the  body,  while  the  gonads  have  an  opposite  effect.  If  the 
presence  of  calcium  ions  in  the  cells  is  essential. to  the  action  of  the  sympa- 
thetic nerves,  is  it  not  probable,  if  we  wish  to  theorize,  that  calcium  is  a  link 
between  certain  incretions  and  the  sympathetic  comjwnent  of  the  vegetative 
nervous  system  and  that  as  such  it  becomes  an  important  link  not  only  in  the 
activity  of  the  cell  but  in  correlating  and  integrating  action  in  various  vegeta- 
tive organs  and  in  the  body  as  a  whole. 


CLINICAL  USE  OF  CALCIUM. 

Calcium  has  long  been  used  empirically  in  the  treatment  of  many  dif- 
ferent diseases.  It  is  an  important  constituent  of  our  food.  For  the  most 
part  it  has  been  administered  by  the  mouth,  although  under  certain  conditions 
it  has  also  been  employed  intravenously.  With  its  intimate  relationship  to  the 
sympathetic  component  of  the  vegetative  system  we  are  now  able  to  place 
its  employment  upon  a  more  or  less  scientific  basis. 

From  theoretical  knowledge  we  know  that  it  should  increase  that  action 
which  is  brought  about  by  stimulation  of  the  sympathetic  nerves.  From 
clinical  experience  we  find  this  true  in  many  instances.  For  example,  its 
action  upon  the  heart  is  largely  that  which  would  be  produced  by  stimulating 
the  sympathetic  nerves  going  to  the  heart.  It  strengthens  the  systole.  In 
the  respiratory  tract  it  relaxes  the  musculature  and  reduces  the  secretion  of 
the  mucous  glands,  thus  opposing  the  action  of  the  vagus  nerve,  which  pro- 
duces the  opposite  effect.  In  the  eye,  calcium  produces  dilitation  of  the  pupil. 
In  diseases  of  the  skin,  accompanied  by  dryness  and  itching,  calcium  will 
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relieve  the  symptoms.  Thus  it  will  be  seen  that  calcium  is  indicated  in  a 
large  group  of  diseases  such  as  anaphylaxis,  serum  diseases,  hay  fever, 
asthma,  bronchitis,  urticaria,  angioneuroticedema,  diarrhea,  intestinal  colic, 
eczema,  and  other  diseases  of  the  skin  accompanied  by  itching.  It  has  been 
particularly  valuable  in  tuberculous  enteritis. 

I  have  recently  tested  the  synergism  between  calcium  and  sympathetic 
nerve  stimulation  in  a  variety  of  vegetonic  syndromes.  Such  syndromes  on 
the  part  of  organs  which  have  both  sympathetic  and  parasympathetic  inner- 
vation should  be  relieved  could  we  directly  depress  the  reacting  mechanism  of 
the  parasympathetic  sufficiently,  or  increase  the  reacting  mechanism  of  the 
sympathetics  to  such  a  degree  that  it  would  equal  or  overbalance  the  action 
of  the  parasympathetics.  This  we  have  found  to  be  the  case  in  a  sufficiently 
large  number  of  conditions  to  give  us  hope  for  an  improvement  in  therapy 
in  many  visceral  syndromes. 

As  one  becomes  familiar  with  vegetative  neurology  and  accustomed  to 
think  of  disturbed  function  in  terms  of  sympathetic  and  parasympathetic 
action,  he  will  see  a  gradual  simplification  of  the  symptomatology  of  disease. 
Instead  of  there  being  a  large  group  of  disconnected  and  incoordinated  symp- 
toms attached  to  each  visceral  disease  there  will  be  a  logical  grouping  into 
those  denoting  either  action  or  inhibition  of  action  in  one  or  the  other  com- 
ponent of  the  vegetative  system. 

This  classification  being  a  physiological  one  offers  a  basis  for  a  more 
rational  therapy,  especially  since  certain  drugs  and  physiologic  remedies  may 
also  be  classified  according  to  whether  their  action  is  upon  one  or  the  other 
division  of  the  vegetative  system.  Adrenin  and  calcium  are  among  the  sub- 
stances which  produce  action  in  tissues  similar  to  that  caused  by  stimulation 
of  the  sympathetics;  ergotoxin  has  the  property  of  stimulating  in  small  doses 
and  paralyzing  in  large  doses  the  activating  sympathetic  fibers  without 
influencing  the  inhibiting  fibers ;  and  the  phosphates  in  certain  structures  also 
fortify  the  action  of  calcium  which  seems  to  be  necessary  to  sympathetic 
nerve  action.  On  the  other  hand,  pilocarpin  produces  stimulation  and  atropin 
inhibition  of  the  parasympathetics;  while  potassium,  magnesium  and  sodium 
all  produce  parasympathetic  action  in  visceral  structures. 

Based  upon  these  facts  we  find  a  rational  method  of  relieving  many  dis- 
turbing symptoms  and  syndromes  met  in  diseases,  a  few  of  which  will  be 
enumerated.    Others  will  readily  occur  to  the  observing  clinician, 

I.  Anaphylaxis.  Anaphylaxis  is  a  condition  which  resolves  itself  into 
a  more  simple  group  of  pnenomena  when  analyzed  from  the  standpoint  of 
the  neurocellular  mechanism  than  when  approached  in  any  other  manner. 
The  phenomena  appear  primarily  and  predominantly  as  parasympathetic 
hyperirritability  whether  they  affect  the  respiratory,  the  gastrointestinal  or 
other  systems  of  the  body.  The  symptoms  may  be  reduced  in  severity  or  even 
be  prevented  by  inhibiting  the  action  of  the  vagus  through  the  previous  admin- 
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istration  of  atropin,  and  they  may  be  ameliorated  or  relieved,  when  present, 
by  adrenin  and  calcium, 

2.  Serum  disease.  Serum  reaction  is  a  hypersensitive  pnenomenon  and 
as  such  is  a  parasympathetic  syndrome.  It  can  be  partially  or  wholly  pre- 
vented by  administering  atropin  prior  to  the  injection  of  the  serum  and  when 
established  may  be  partially  or  wholly  relieved  by  the  same  remedy,  adrenin 
or  calcium.  I  have  seen  symptoms  disappear  quickly  following  the  hypo- 
dermic use  of  adrenin  and  the  intravenous  administration  of  calcium 
chloride. 

3.  Urticaria.  Urticaria  is  another  hypersensitive  pnenomenon  of  para- 
sympathetic nature  and  may  be  relieved  by  adrenin  and  calcium. 

4.  Asthma.  One  of  the  most  interesting  and  instructive  subjects  for 
investigation  bearing  out  the  facts  cited  in  this  paper  is  asthma.  From  the 
standpoint  of  visceral  neurology,  the  essential  conditions  in  asthma  are  bron- 
chial spasm  and  increased  bronchial  secretion,  both  of  which  are  due  to  over- 
action  of  the  bronchial  branches  of  the  vagus  nerve.  Action  of  the  sympa- 
thetics  is  for  the  time  being  overcome  and  the  normal  equilibrium  between 
them  and  the  vagus  is  destroyed  and  hyperactivity  of  the  vagus  established. 
To  be  sure,  there  are  other  symptoms  present  such  as  rapid  heart,  heart- 
strain,  dyspnoea,  cyanosis  and  emphysema,  but  these  are  secondary  and 
dependent  upon  the  heightened  vagus  action. 

There  is  much  evidence,  as  I  have  discussed  elsewhere^***  ^  that  asthma  is 
not  primarily  a  condition  of  anaphylaxin  to  pollens,  foods  and  other  proteins, 
nor  a  primary  vagus  reflex  from  a  stimulus  arising  in  some  other  organ,  nor 
a  condition  produced  primarily  by  changes  in  weather  or  climate  or  dust  or 
other  inhaled  irritants,  but  a  condition  incited  by  these  various  factors  in  a 
susceptible  individual  whose  bronchial  neurocellular  mechanism  is  out  of 
equilibrium  and  in  whom  vagus  action  predominates.  The  same  seems  to  be 
true  of  many  other  parasympathetics,  and  the  reverse  of  many  sympathetic 
syndromes. 

In  the  treatment  of  asthma,  aside  from  sedatives  which  relieve  the  irrita- 
bility of  nerves  in  general,  we  find  that  relief  may  come  from  any  one  of 
three  methods  of  attack :  ( i )  By  direct  inhibitory  action  on  the  vagus  by 
atropin,  or  by  stimulating  the  sympathetics  so  that  they  are  able  to  overcome 
the  hyperactivity  of  the  vagus,  as  I  have  seen  occur  during  the  toxic  period 
of  acute  infections  such  as  tonsillitis,  influenza,  pneumonia  and  typhoid  fever ; 
(2)  by  increasing  the  relative  calcium  as  compared  with  potassium  content 
of  the  bronchial  cells;  and  (3)  by  employing  incretions,  adrenin,  which  pro- 
duces by  stimulating  the  sympathetics,  and  such  other  products  as  parathyroid, 
thyroid  and  pituitary,  which  are  intimately  connected  with  calcium  metabolism. 

Asthma  thus  well  illustrates  and  emphasizes  the  interdependence  of  the 
visceral  nerves,  the  endocrine  secretions  and  the  ionic  content  of  the  body  cells, 
and  shows  how  necessary  it  is  to  take  into  consideration  all  parts  of  the 
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neurocellular  mechanism  and  all  substances  which  may  influence  it  if  we 
would  understand  disturbances  in  function, 

5.  Hay  fever.  Hay  fever  is  a  condition  of  hypersensitiveness  closely 
related  to  asthma.  Its  relation  to  the  parasympathetic  neuromuscular  mechan- 
ism is  emphasized  by  the  fact  that  it  may  be  relieved  or  alleviated  by  either 
desensitization  or  by  atropin,  adrenin,  and  calcium. 

6.  Bronchitis.  The  increase  in  bronchial  secretion  which  accompanies 
asthma  is  reduced,  by  atropin,  adrenin  and  calcium.  This  should  be  expected 
because  it  is  primarily  due  to  increase  in  vagus  action.  These  measures, 
while  less  valuable  in  the  bronchitis  which  is  due  to  chronic  infections,  will  at 
times  even  in  them  effect  a  diminution  in  the  secretion. 

7.  Affections  of  the  gastrointestinal  tract.  While  there  are  many  inter- 
esting syndromes  in  the  gastrointestinal  tract  expressed  on  the  part  of  both 
the  sympathetic  and  parasympathetic  systems,  yet  I  shall  refer  to  only  a  few. 
Any  condition  found,  however,  should  be  considered  from  the  standpoint  of 
action  or  inhibition  of  action  and  classed  according  to  whether  such  activity 
belongs  to  the  sympathetic  or  parasympathetic  neurocellular  mechanism. 

It  can  be  seen  that  all  symptoms  which  represent  increased  muscular  or 
secretory  activity  in  the  gut  proper  (excluding  the  sphincters  which  bear 
opposite  innervation)  or,  those  organs  such  as  the  liver,  pancreas  and  body 
of  the  bladder  which  are  derived  from  the  gut  and  bear  the  same  innervation, 
are  due  to  a  predominance  of  parasympathetic  activity.  Among  such  may  be 
mentioned  hypersecretion  in  the  stomach  (hyperchlorhydria)  or  intestinal 
tract ;  hypermotility  in  the  same  leading  to  such  conditions  as  diarrhea,  niucos 
colitis,  colicky  pains  and  spastic  conditions  of  the  intestinal  tract.  Such  con- 
ditions may  be  influenced  through  the  inhibitory  action  of  atropin  upon  the 
vagus,  or  through  stimulation  of  the  sympathetic  neuromuscular  mechanism 
by  adrenin  or  by  calcium  which  has  a  tendency  to  increase  the  action  of  the 
sympathetics  so  that  they  may  the  stronger  oppose  the  heightened  vagus  action 
to  such  a  point  that  equilibrium  may  be  again  restored. 

There  are  also  certain  sympathetic  syndromes  on  the  part  of  these  struc- 
tures which  need  to  be  considered,  such  as  the  hyposecretion  and  hypomotility 
represented  by  the  slow  digestion  and  constipation  which  accompany  the  acute 
toxic  stage  of  infections.  This  is  explained  by  the  fact  that  the  toxins  act  upon 
the  sympathetics  and  overbalance  the  action  of  the  parasympathetics  repre- 
sented by  the  vagus,  destroying  the  nervous  equilibrium  and  producing  a  pre- 
dominant sympathetic  eflfect.  The  same  neuromuscular  condition  exists  in 
chronic  hyposecretion  and  hypomotility  and  likewise  results  in  relaxation  of 
the  bowel  and  constipation. 

These  conditions  may  be  improved,  at  least  temporarily,  by  the  adminis- 
tration of  sodium  or  magnesium  salts,  particularly  the  sulphates,  which  stimu- 
late the  vagus  mechanism  and  cause  an  increase  in  glandular  secretion  and  an 
increase  in  muscular  contraction.  Such  conditions  may  also  be  influenced  at 
times  by  general  stimulants  for  the  parasympathetic  system,  such  as  pilocarpin. 
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Spasm  of  the  various  sphincters  as  a  rule  is  a  condition  of  hyperactivity 
of  the  sympathetics,  although,  as  mentioned  elsewhere,  Carlson^^  believes 
Cardiospasm  may  be  due  to  either  increased  sympathetics  or  increased  para- 
sympathetic action.  The  relief  for  such  conditions  consists  in  general  seda- 
tive measures,  but  should  be  aided  by  substances  which  are  distinctly  inhibi- 
tory to  the  sympathetics,  such  as  ergotoxin  in  rather  large  doses,  or  sub- 
stances which  raise  the  action  of  the  vagus  to  the  point  of  restoring  nerve 
equilibrium  in  the  part  affected.  We  must  not  forget  pilocarpin  and  the  salts 
of  sodium  and  magnesium  in  this  connection. 

Gall-bladder  drainage  as  carried  out  by  the  Meltzer-Lyon^-  method  is  an 
instance  of  applying  stimulation  to  one  of  the  neuromuscular  mechanisms 
which  maintain  equilibrium  in  the  gall-bladder  and  gall-ducts  in  such  a  way 
as  to  relieve  these  structures  of  undesirable  and  dangerous  conditions.  The 
sympathetics  innervate  the  sphincter  at  the  ampulla  of  Vater  and  probably 
the  common  duct  and  inhibit  muscular  action  in  the  gall-bladder.  The  para- 
sympathetics oppose  this  action  and  when  stimulated  dilate  the  sphincter  and 
possibly  contract  the  musculature  of  the  gall-l)ladder,  although  the  muscula- 
ture is  very  weak, and  there  is  some  doubt  as  to  how  much  force  could  be 
exerted  by  its  contraction.  They  also  activate  the  ducts  in  the  liver  and 
cause  them  to  contract  when  stimulated.  In  the  presence  of  infection  and 
stasis  it  is  desirable  to  empty  the  gall-bladder  and  drain  it  and  the  ducts  of 
the  liver.  This  has  been  successfully  done  by  introducing  magnesium  sul- 
phate into  the  duodenum  where  it  exerts  its  influence  upon  the  vagus  neuro- 
muscular mechanism  stimulating  it  and. producing  conditions  which  favor  the 
emptying  of  the  gall  bladder  and  the  liver  ducts.  Other  parasympathicotropic 
drugs  might  act  in  the  same  way,  but  magnesium  sulphate  in  25-35  per  cent, 
solutions  introduced  through  the  duodenal  tube  has  acted  best.  There  are 
failures  reported  where  this  method  is  employed  the  same  as  there  are  in  all 
procedures  which  are  instituted  for  the  relief  of  disturbed  physiologic  condi- 
tions in  the  human  organism,  but  this  does  not  change  the  fact  that  the  pro- 
cedure is  based  on  sound  physiologic  principles. 

Eczema.  One  must  not  forget  the  importance  of  the  sympathetic  nerves 
in  their  relationship  to  all  dermal  and  sub-dermal  structures.  As  far  as  we 
know,  there  is  no  physiologic  connection  between  dermal  and  sub-dermal 
structures  and  the  parasympathetic  system,  therefore  eczema  and  other  affec- 
tions of  the  skin  accompanied  by  itching  should  be  considered  in  their  rela- 
tionship to  the  sympathetic  neurocellular  mechanism. 

For  a  long  time,  itching  of  the  skin  has  been  treated  empirically  by  calcium. 
We  have  recently  tried  its  effect  upon  ichthyosis  and  very  severe  eczema. 
We  have  employed  thyroid  substance  in  connection  with  the  calcium  in  both 
instances.  In  the  patient  suffering  from  eczema,  there  was  marked  thickening 
of  the  skin  over  the  hands,  arms,  thighs  and  face.  The  arms  showed  long 
deep  scars  where  she  had  torn  the  flesh  by  her  nails  during  sleep.  The  patient 
had  tried  so  many  things  without  relief  that  she  was  hopelessly  pessimistic 
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as  to  obtaining  benefit.  By  the  use  of  calcium  and  thyroid  we  have  not  only 
brought  about  a  cessation  of  the  itching  but  a  satisfactory  reduction  in  indura- 
tion.   The  case  of  ichthyosis  has  been  favorably  influenced  by  the  calcium. 

DISCUSSION, 

Calcium  must  not  be  put  forw^ard  as  a  cure-all;  otherwise  its  very  im- 
portant function  will  be  lost  sight  of  through  disappointment.  I  have  used 
it  sufficiently  in  parasympathetic  syndromes  to  demonstrate  beyond  question 
that  we  are  able  to  influence  practically  all  purely  parasympathetic  syndromes 
by  its  employment.  This  fact  of  itself  is  of  utmost  importance  to  clinical 
medicine.  Its  administration  is  surrounded  by  many  difficulties  which  must 
yet  be  overcome.  Its  relationship  to  other  ions  must  be  more  carefully 
worked  out ;  so  must  its  relationship  to  the  sympathetic  nerves,  and  the  various 
incretions.  One  must  not  expect  it  to  bring  about  a  cessation  of  all  symptoms 
in  these  conditions  mentioned.  At  present  it  must  simply  be  looked  upon 
as  an  aid.  In  the  future  we  hope  that  we  may  understand  the  entire  neu- 
rocellular  mechanism  sufficiently  so  that  its  action  may  be  definitely  under- 
stood. 

When  calcium  therapy  is  indicated  it  is  desirous  that  we  bring  about  a 
maximum  calcium  retention,  so  the  relationship  of  calcium  to  protein  foods 
must  always  be  borne  in  mind.  Protein  foods  are  Jiroken  down  into  certain 
acids  which  combine  with  calcium  and  cause  its  rapid  elimination.  The 
clinical  observation  that  patients  suffering  from  asthma  and  eczema  and  other 
diseases  of  this  type  do  best  on  low  protein  diet  is  now  furnished  with  a 
physiologic  explanation. 

While  I  have  published  in  previous  j>apers  the  method  of  using  calcium, 
it  might  be  well  to  repeat  it  here.  We  usually  employ  a  5  per  cent,  solution 
of  calcium  chloride,  put  up  in  sterilized  ampoules.  Of  this  we  have  used 
most  commonly  5  cc.  at  an  injection — sometimes  10  cc. — the  same  to  be 
repeated  at  intervals  of  from  one  to  two  days  or  a  week.  The  remedy  must 
be  injected  very  slowly.  We  usually  take  from  five  to  ten  minutes  to  inject 
5  and  10  cc.  During  its  administration  the  patient  usually  complains  of  a 
sensation  of  warmth  or  intense  heat;  constriction  in  the  throat;  sometimes 
nausea ;  sometimes  burning  in  the  rectum ;  but  all  of  these  symptoms  are 
evanescent,  passing  away  in  a.  few  minutes. 

One  should  never  forget  that  the  employment  of  intravenous  therapy  is  a 
serious  matter,  and  that  it  must  be  surrounded  by  every  precaution.  Per- 
sonally, I  feel  that  it  is  better  that  the  patients  be  in  bed,  although  we  have 
treated  quite  a  number  as  ambulatory  patients. 
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DISCUSSION. 

Dr.  Cheney  :  I  will  make  a  remark,  President  Jennings.  In  the  first  place,  I  think 
the  doctor  is  to  be  congratulated  in  knowing  where  there  was  a  word  left  out  of  his 
paper.  (Referring  to  remark  of  Dr.  Pottenger  during  the  reading  of  his  paper,  that 
there  had  been  a  word  omitted.)  He  might  have  gone  right  on,  and  the  rest  of  us 
would  not  have  known  it. 

I  think  if  there  is  any  other  man  in  the  world  that  can  explain  Dr.  Abrams'  theories 
of  electronic  vibrations,  it  must  be  Dr.  Pottenger. 

Dr.  Satterlee:  I  don't  understand  the  whole  proposition,  or  even  a  little  bit  of  it, 
6ut  I  went  through  the  grounds  with  Dr.  Pottenger  and  saw  one  or  two  cases  of  what 
appeared  to  be  very  admirable  results  from  calcium  therapy,  especially  in  one  case  of 
asthma.  Certainly  it  looked  as  if  the  calcium  had  a  very  marked  beneficial  effect.  We* 
are  using  calcium  quite  a  good  deal  in  our  work,  especially  in  these  chronic  intestinal 
toxics  and  we  are  holding  up  before  we  can  tell  what  results  we  are  getting.  It  seems, 
however,  that  it  will  -be  a  very  great  help  in  these  certain  types  of  cases. 

Dr.  HoxiE :  To  connect  the  theory  with  the  practice,  I  would  like  to  know  how  he 
uses  his  calcium  intravenous  use  and  how  he  administers  the  adrenalin  for  bronchial 
spasms  of  various  types. 

Dr.  Barnes  :  I  would  like  to  mention  two  or  three  cases  in  which  calcium  chloride 
has  had  a  wonderful  eflfect. 

The  first  patient  had  an  eruption  on  the  flexor  surfaces  of  her  arms  for  three  years. 
This  eruption  had  recently  extended  over  the  chest,  abdomen  and  thighs.  In  addition 
to  this  she  complained  of  a  lump  in  her  throat  and  a  constant  nodding  of  her  head.  She 
was  a  woman  of  forty-five  and  exhibited  hyper-thyroid  symptoms.     My  interpretation 
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of  her  condition  was  perverted  parathyroid  secretion  with  faulty  calcium  metabolism 
as  well  as  the  hyperthyroidism.  Treatment  consisted  in  administering  small  doses  of 
desicated  parathyroid  and  intravenous  injection  of  5  c.c.  of  a  10  per  cent,  solution 
of  calcium  chloride.  This  injection  was  repeated  every  week  for  seven  doses.  After  the 
first  injection,  the  itch,  which  had  been  most  annoying,  was  entirely  relieved,  the  erup- 
tions began  to  fade,  and  after  the  fourth  injection  the  scars  were  practically  gone  and 
the  skin  appeared  normal.  The  globus  hystericus  was  entirely  relieved  and  the  head 
nodding  was  under  her  control. 

Another  case  was  a  young  lady  about  twenty  years  old,  recently  returned  from 
a  visit  to  Egypt.  On  her  arrival  in  Paris  she  was  suffering  from  a  papular  eczema 
beginning  with  her  hands,  feet  and  face,  aind  soon  spreading  over  the  entire  body.  She 
was  obliged  to  be  kept  in  her  stateroom  during  her  voyage  home.  Rest  and  restricted 
diet  had  no  effect  upon  the  eruption.  The  whole  body  was  covered  with  a  dry  eczematous 
eruption  and  there  were  numerous  patches  of  slightly  reddened  elevations  with  scaly 
surface,  the  whole  presenting  a  most  distressing  appearance.  Inasmuch  as  she  was  to  be 
married  in  three  weeks,  she  was  in  a  most  uncomfortable  state  of  mind  as  well  as  body. 
Three  injections  of  5  c.  c.  of  a  10  per  cent,  solution  of  calcium  chloride,  on  alternate  days, 
brought  about  a  prompt  transformation  and,  like  the  conclusion  of  a  pleasant  story,  she 
was  happily  married  on  the  appointed  day. 

Dr.  Jennings:     Is  there  any  other  discussion? 

Dr.  Babcock  :  A  year  or  two  ago  William  Mayo  spoke  of  the  reduction  of  mor- 
tality in  jaundiced  patients  by  giving  calcium.  I  left  before  I  found  out  the  technique, 
and  had  hardly  been  home  a  few  days  when  I  had  a  patient  after  cholecystotomy  who 
collapsed,  apparently  about  to  die.  The  thought  occurred  to  me  that  this  patient  might 
have  some  liver  disturbance,  so  we  injected  500  c.c.  of  2  per  cent,  solution  of  calcium,  and 
in  the  course  of  a  few  hours  he  underwent  a  great  transformation  and  made  a  good 
recovery. 

Then  I  was  called  to  an  adjacent  town  for  a  man  who  had  had  an  operation  for 
acute  pancreatitis  and  was  supposed  to  be  about  to  die  following  his  operation.  I 
suggested  to  the  surgeons  they  try  a  similar  injection,  and  that  was  given  and  this  man 
made  a  very  good  recovery. 

Of  course,  calcium  acts  very  much  better  given  intravenously  than  when  given  by 
mouth  or  rectum ;  but  we  have  found  the  2  per  cent,  solutions  are  often  too  strong.  The 
reaction  is  quite  violent  in  some  cases,  so  we  have  reduced  it  to  i  or  i^  per  cent,  solution, 
and  giving  it  slowly,  basing  our  technique  upon  the  results  of  salvarsan,  especially  the 
experiments  during  war  time.  There  were,  I  think,  within  two  weeks  twelve  deaths 
among  soldiers  from  injections  of  salvarsan  during  the  war.  All  of  these  were  made 
by  the  syringe ;  that  is,  concentrated  solutions  were  given.  No  deaths,  as  far  as  I  know, 
occurred  from  the  giving  of  salvarsan  in  the  dilute  form ;  so  an  order  went  forth  that 
salvarsan  in  the  army  must  be  given  by  the  old  gravity  method,  in  solution.  That  has 
been  worked  out  in  the  laboratory,  I  believe.  When  given  to  animals,  if  the  solution  is 
diluted  the  effects  and  reaction  are  very  much  less  marked  and  severe  than  in  the  concen- 
trated solution. 

Bearing  this  out,  one  of  the  associates  of  the  Mayo  Clinic  was  in  Philadelphia  and 
I  asked  him  about  the  calcium  injection,  and  he  told  me  they  were  using  a  small  amount 
of  the  concentrated  solution,  as  Dr.  Barnes  has  mentioned,  and  he  said  they  had  been 
obliged  to  modify — they  were  not  quite  as  enthusiastic;  they  had  been  obliged  to  modify 
their  use  of  it  on  account  of  the  severe  reactions  produced;  but  he  apparently  thought 
it  was  due  to  the  calcium,  where  to  me  it  seemed  it  might  be  due  to  the  concentration. 

I  simply  mention  this  as  a  thought  that  possibly  we  can  reduce  the  danger  of  calcium. 
I  have  the  impression  there  has  been  at  least  one  death  from  the  injection,  but  we  can 
modify  the  danger  by  giving  it  in  the  reduced  form. 
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Dr.  Barnes  :  Dosage  and  technique  I  have  used  is  the  same  as  that  employed  in 
the  Mayo  Qinic  for  their  preparation  for  operation  on  jaundice  patients.  They  report  in 
their  annual  clinic  daily  injections  of  a  number  of  cases  without  grave  results.  The 
only  effect  I  have  noticed  is  the  extreme  wave  of  heat,  and  for  this  the  patient  is  prepared 
by  a  warning  of  just  what  is  going  to  happen.  For  the  itching  and  urtecaria  associated 
with  injections  of  insulin,  a  single  dose  of  calcium  chloride  intravenously  is  a  prompt 
relief.  Patients  have  come  in  with  their  arms  reddened  and  swollen  and  irritated  from 
frequent  injections,  threatened  to  stop  the  treatments  unless  they  can  get  relief. 

Dr.  Babcock  :  That  burning  in  the  mouth,  so  troublesome,  we  have  not  noticed 
since  the  dilute  solution  has  been  used. 

Dr.  PoTTENGER :  Of  course,  what  I  have  been  trying  to  do  in  my  study  of  medicine 
is  try  to  get  down  to  the  cause  of  things,  so  we  can  know  what  action  is  due  to  and 
what  action  to  expect  when  certain  things  are  involved.  Of  course,  I  got  naturally 
interested  in  the  vegetative  nervous  system.  This  thing  is  supposed  to  be  very  miich 
involved  and  abstruse,  but  it  is  not.  You  have  only  two  nerves  occurring  in  the  viscera, 
one  sympathetic,  and  the  other  parasympathetic,  made  up  of  the  vagus,  the  seventh 
eighth  and  ninth  nerves  and  the  pelvic.  Wherever  they  meet  in  the  same  organ  they 
oppose   each   other. 

I  find  it  a  great  help  to  me  in  medicine  to  think  in  terms  of  the  visceral  nerves. 
Every  action  in  smooth  musculature  and  secreting  glands  can  be  translated  into  terras 
of  activity  or  inhibition  of  activity  of  the  sympathetic  and  parasympathetic  nerves.  The 
sweat  glands  and  vessels  of  the  skin  are  supplied  by  the  sympathetics  and  must  be 
thought  of  in  relation  to  these  nerves.  Dryness  of  the  skin,  with  itching,  is  associated 
with  disturbance  in  the  sympathetic  system.  The  gastrointestinal  tract  is  activated  by 
the  parasympathetics  and  inhibited  by  the  sympathetics.  Heightened  motility  and 
increased  secretion  should  be  translated  as  increased  action  of  the  vagus  nerve,  which 
belongs  to  the  parasympathetic  system.  Translated  in  this  way,  syndromes  become 
simplified.  They  offer  something  tangible  for  classification.  In  listening  to  medical 
papers  I  always  think  of  the  symptoms,  as  far  as  I  am  able  to  do  so,  in  terms  of  the 
sympathetics  and  the  parasympathetics.  Not  only  does  this  give  me  a  better  under- 
standing, but  it  also  gives  me  a  point  of  attack  for  therapy. 

If  the  parasympathetics  are  overactive,  we  can  improve  the  condition  by  inhibiting 
the  parasympathetics  through  atropin  or  by  stimulating  their  antagonists,  the  sympa- 
thetics, by  the  use  of  adrenalin  and  calcium.  If,  on  the  other  hand,  the  sympathetics 
are  overactive,  we  can  oppose  their  action  by  the  use  of  pilocarpine,  which  stimulates  the 
parasympathetics  in  their  antagonism  to  the  sympathetic  action.  In  some  instances 
vagus  action  can  be  increased  by  magnesium  and  potassium. 

My  interest  in  the  chemistry  and  physics  of  the  cell  came  about  through  stumbling 
onto  the  work  of  Sydney  Ringer  in  the  early  eighties.  In  making  the  solution  which 
bears  his  name,  he  showed  that  the  experimental  heart  of  the  frog  would  cease  beating 
in  a  very  short  time  if  it  was  perfused  with  normal  salt  solution.  By  adding  calcium, 
the  heart  again  became  capable  of  receiving  stimulation  and  showed  quite  marked  systolic 
action,  but  weak  diastolic.  He  then  added  potassium  and  this  increased  the  diastole. 
By  then  adding  sodium  bicarbonate  he  alkalinized  the  solution  and  was  able  to  carry  on 
the  activity  for  a  much  longer  time.  Translated  into  terms  of  the  vegetative  nerves, 
calcium  is  seen  to  act  with  the  sympathetic  system  and  potaissum  with  the  parasym- 
pathetics. 

I  then  found  that  in  numbers  of  other  instances  we  could  influence  parasympathetic 
syndromes  by  the  use  of  calcium.  The  first  patient  in  whom  I  tried  out  this  conception 
was  a  severe  asthmatic.  By  the  use  of  5  c.c.  of  a  5  per  cent,  solution  of  calcium  chloride, 
we  were  able  to  improve  an  asthmatic  condition  which  had  existed  for  weeks.  After 
the  first  injection,  slight  relief  was  noticed.  Two  days  later  a  second  dose  was  given, 
and  after  the  third  dose  three  days  later  the  asthma  was  completely  relieved.     It  was 
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fortunate  that  this  acted  so  well  in  this  first  case,  for  it  does  not  always  do  so.  But 
by  furnishing  relief,  it  encouraged  me  to  go  on  with  the  trial  in  other  cases. 

I  then  had  another  patient  who  was  suffering  from  severe  asthma.  It  took  me 
several  weeks  to  relieve  him,  but  finally  we  accomplished  the  purpose.  Since  that  we 
have  treated  numbers  of  asthmatics,  and  while  we  have  not  been  able  to  give  complete 
relief,  we  have  influenced  all,  and  v<re  have  helped  some  to  carry  on  their  work  who 
were  not  able  to  do  so  imder  any  of  the  ordinary  methods  of  treatment. 

I  then  tried  calcium  in  numerous  other  sympathetic  syndromes.  A  patient  was 
given  a  dose  of  horse-serum  for  hemorrhage.  Being  sensitive,  he  immediately  reacted 
with  a  very  extensive  eruption  over  the  body  and  severe  itching.  We  gave  him  5  c.c. 
of  calcium  chloride.  The  itching  disappeared  within  a  very  short  time  and  the  eruption 
was  all  gone  inside  of  a  few  hours.  We  have  also  influenced  hay-fever,  diarrhea, 
bronchitis,  ichthyosis  and  eczema.  The  important  thing  about  our  experience  is  not 
that  we  have  been  able  to  relieve  ?ill  of  the  parasympathetic  syndromes,  but  we  have 
been  able  to  favorably  influence  all  of  them.  This  shows  the  relationship  of  the  calcium 
to  the  sympathetic  system  and  its  antagonism  to  the  parasympathetic  activity.  There 
is  still  much  to  be  understood  and  many  difficulties  to  be  worked  out,  but  I  feel  very  sure 
that  we  have  a  principle  here  that  is  of  vast  importance  to  Medicine, 

The  best  method  of  using  calcium  that  we  have  found  is  to  give  about  5  c.c.  of  a 
5  per  cent,  solution,  and  then  repeat  every  few  days.  Much  larger  doses  than  this  may 
be  given,  or  it  may  be  repeated  very  often,  but  we  rarely  give  it  oftener  than  every 
two  or  three  days,  and  usually  about  once  a  week.  It  is  important  to  administer  it  very 
slowly,  taking  from  five  to  ten  minutes  to  give  5  c.c. ;  otherwise,  the  reaction  is  quite 
marked.  The  i)atient  always  complains  of  heat ;  sometimes  slight  nausea,  and  we  had 
one  patient  who  showed  dizziness.  Spasm  of  the  rectal  sphincter  is  also  noted.  I 
noticed  in  the  literature  that  one  man  had  given  85  c.c.  of  a  5  per  cent,  solution.  Calcium 
is  eliminated  very  quickly. 

As  regards  adrenalin,  oftentimes  the  dose  may  be  very  much  reduced  if  it  is  used 
intracutaneously  instead  of  subcutaneously.  Sometimes  two  or  three  minims  will  answer 
if  administered  in  this  way. 

In  cases  of  itching  of  the  skin  like  ichthyosis  and  chronic  eczema,  always  bear  in 
mind  the  relationship  that  these  conditions  have  to  the  sympathetic  nerves.  There  is 
nearly  always  a  decreased  activity  on  the  part  of  the  sympathetic  nerves  in  these  cases. 
Calcium  and  adrenalin  are  both  good — calcium  particularly  so. 

It  would  be  very  interesting  if  we  but  knew  what  it  is  that  controls  the  calcium  in 
the  body.  I  do  not  doubt  that  when  our  knowledge  is  complete  we  will  find  calcium 
metabolism  bound  up  very  closely  with  internal  secretions.  Normal  nerve  reaction  is 
present  only  when  the  colloids  of  the  cells  contain  certain  ions,  such  as  potassium,  calcium 
and  sodium,  in  their  normal  proportions. 
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The  serums  and  vaccines  in  more  or  less  common  use  were  developed 
upon  a  theoretical  basis  of  strict  specificity.  Observation  has  revealed  a  factor 
in  clinical  improvement  which  is  not  always  clearly  due  to  specific  reactions. 
This  has  disturbed  our  views  to  such  an  extent  that  many  persons  credit  to 
specificity  little  of  the  benefit  which  may  follow  the  therapeutic  use  of  this 
class  of  substances.  Until  we  have  definite  knowledge  concerning  the  mech- 
anism of  the  "side"  effects,  however,  any  discussion  of  the  value,  in  prophy- 
laxis and  treatment,  of  serums  and  vaccines  must  still  consider  them 
exclusively  from  the  standpoint  of  specificity. 

In  surgery,  with  tetanus  eliminated  from  this  discussion,  serums  and 
vaccines  have  been  used  to  no  great  extent  for  prophylactic  purposes.  Pre- 
ventive inoculation  before  operation  has  nowhere  achieved  a  place  in  the 
routine  preparation  of  the  patient.  For  the  prevention  of  gaseous  gangrene 
in  trauma  of  the  war  wound  type  we  have,  from  the  great  amount  of  work 
done  during  and  since  the  war,  considerable  hope  that  continued  research 
will  yield  a  preventive  and  possibly  a  curative  serum. 

The  changed  reactivity  of  the  tissues  to  repeated  doses  prohibits  the  use 
of  serums  over  long  continued  periods.  Many  persons  after  a  few  injections 
develop  a  condition  of  intolerance  or  hypersensitiveness  and  serum  treatment 
is  therefore  restricted  chiefly  to  acute  infections.  Of  the  group  of  bacteria 
important  to  the  surgeon,  the  streptococcus  undoubtedly  holds  first  place.  In 
the  treatment  of  acute  streptococcus  infections,  antistreptococcus  serum  is  not 
a  dependable  remedy  and  as  prepared  and  used  at  present  it  is  probably  devoid 
of  specific  value. 

Antigonococcus  serum,  so  promising  theoretically  and  apparently  of  some 
value  experimentally,  gives  in  practice  results  which  are  not  dependable  and 
which  are  not  clearly  specific. 
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The  favorable  results  which  have  attended  the  early  use  of  carefully 
prepared  and  tested  antianthrax  serum  seem  to  warrant  its  use  in  large  doses 
whenever  it  may  be  indicated. 

With  the  exception  ofi  such,  infections  as  diphtheria,  which  are  only  inci- 
dentally of  surgical  importance,  there  is  no  other  surgical  disease  or  compli- 
cation of  bacterial  origin  for  which  there  is  a  specific  serum  of  sufficient  value 
to  warrant  discussion. 

The  forces  which  were  most  potent  in  the  popularization  of  bacterial 
vaccines  did  not  compel  a  realization  of  the  fact  that  injection  of  the  antigen 
may  constitute  a  comparatively  unimportant  part  in  the  immunological  man- 
agement of  an  infection.  It  is  a  fundamental  assumption  of  vaccine  therapy 
that  the  injection  of  a;  bacterial  suspension  is  followed 'by  the  production  of 
specific  humoral  or  circulating  substances  antagonistic  more  or  less  directly 
to  the  infecting  bacteria.  The  evidence  which  supports  this  assumption  is 
not  complete  nor  satisfactory  but  even  if  we  ignore  this  and  grant  the  presence 
of  resultant,  increased,  circulating  bacteriotropic  substances  we  are  still  in  no 
position  to  predict  clinical  improvement.  According  to  the  theory,  this  must 
follow  only  when  bacteriotropic  substances,  infecting  bacteria  and  phagocytic 
cells  are  able  to  come  into  efifective  contact  with  one  another,  in  other  words, 
when  the  conditions  within  the  focus  of  infection  effectively  imitate  those  of 
the  capillary  tube  on  the  opsonic  index  demonstration. 

The  infection  itself  is  probably  the  direct  result  of  some  condition  which 
interferes  with  such  contact  and  its  course  depends  largely  on  the  permanence 
and  completeness  of  such  interference.  There  seems  as  much  reason  to 
believe  that  other  measures  of  no  specific  origin  or  relation,  which  would 
increase  the  accessibility  of  the  infecting  bacteria  to  the  normal  antibacterial 
mechanism  of  the  host  might  be  just  as  effective  clinically  as  the  specific 
treatment  under  discussion.  Is  it  not  a  possibility  that  exactly  this  is  what 
non-specific  protein  shock  accomplishes  when  it  is  successful? 

The  role  and  value  of  measures  intended  to  produce  the  necessary  "flood- 
ing" of  the  focus  were  well  discussed  by  Wright  himself,  but  almost  nobody 
else  has  added  to  his  teachings  upon  this  phase  of  vaccine  therapy  and  appar- 
ently few  of  those  using  vaccines  now  give  it  more  than  secondary  consider- 
ation. Furthermore,  this  pioneer  in  the  field  has  not  differentiated  clearly 
between  the  infections  in  which  effective  imitation  of  in  vitro>  conditions  is 
possible  and  those  in  which  it  is  practically  impossible,  and  his  associates  and 
followers  seem  to  have  ignored  such  classification.  It  is  impossible  now  to 
estimate  the  influence  of  this  failure  in  practice  upon  the  present  position  of 
vaccine  therapy  or  upon  the  opinion  of  persons  who  have  attempted  to  review 
critically  the  clinical  results.  It  must  be  evident  that  the  number  and  variety 
of  infections  susceptible  of  being  so  manipulated  that  they  will  conform  to 
the  obvipus  requirements  are  exceedingly  limited. 

The  only  surgical  infections  which  seem  regularly  amenable  to  vaccine 
therapy  are  those  caused  by  the  staphylococcus.     In  general,  the  superficial 
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infections  due  to  this  microorganism  respond  favorably  to  treatment  with 
staphylococcus  vaccine  and  the  vaccine  likewise  has  preventive  value.  No 
other  vaccine  has  given  results  in  surgery  which  occur  with  regularity  or 
which  are  clearly  specific. 

The  definite  improvement  which  sometimes  follows  protein  shock  has 
resulted  in  a  desire  to  apply  such  measures  more  extensively.  Inability  to 
control  the  degree  of  shock  elicited  is  responsible  for  the  little  progress  that 
has  been  made  along  this  line.  The  validity  of  the  demand  for  a  non-specific 
protein  as  the  agent  for  eliciting  protein  shock  in  a  given  case  is  seriously 
questioned.  If  a  bacterial  vaccine  whose  content  corresponds  as  closely  as 
possible  with  that  of  the  infecting  organism  is  used,  there  seems  a  possibility 
of  calling  into  play  more  efiijciently,  specific  reactions  as  well  as  non-specific 
ones. 

The  chief  obstacle  met  in  attempting  to  esitmate  the  value  in  surgery  of 
specific  serums  and  vaccines  is  the  fact  that  there  have  been  published  few 
reports  of  observations  which  have  considered  the  infection — not  only  surgi- 
cally and  clinically — ^but  also  histologically,  bacteriologically  and  immuno- 
logically. Until  their  application  has  received  extensive  critical  and  controlled 
study  from  all  these  points  of  view  there  must  still  be  in  any  group  of  sur- 
geons individuals  who  represent  all  the  varieties  of  opinion  from  that  which 
holds  serums  and  vaccines  of  all  kinds  to  possess  great  value,  to  that  which 
maintains  them  to  be  completely  devoid  of  specific  therapeutic  worth. 
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